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ISSUED WEEKLY 


THE BUSINESS REVIVAL. 


Immediately following the election there appeared from 
every quarter indications that business had taken a new hold 
upon things, and that, in spite of the improvement which had 
taken place for the past two or three months, and which it 
was feared had discounted the results of the election, we are 
about to indulge in a season of conspicuous prosperity. Large 
orders which were contingent upon the result of the election 
were put in force, and it is estimated that with the starting up 
of industrial undertakings in every part of the country, that 
over a million men have been put to work on full time, where 
for the past six or eight months there has been either partial 
or complete shutdown. That this should be the case is remark- 
able, because the statistics at present available show that al- 
though there has been a great falling off in the rate of produc- 
tion and the development of wealth for the past year, the totals 
do not compare unfavorably with the totals for the last two 
years; and these totals were far greater than had ever been 
built up before, and were considered phenomenal. It is posi- 
tively the case that there has not been a great falling off, but 
what has happened is that there was a sudden and maintained 
check to the acceleration. The country was never in a better 
condition to cope with the opportunity for rapid assimilation 
and for the proper handling of huge demands than 
at the present time. 


of orders 
During the trying period of the past 
twelve months the agriculturist has built up a large bank bal- 
ance, conservative handling of money resources has established 
plentiful reserves, the railroads have been overhauling their 
systems, the manufacturers have been making improvements 
which were impossible of consideration during the strenuous 
period which culminated a year ago last month, the stocks in 
store-yards and on the shelves have been depleted, and the peo- 
ple have learned great lessons in economy and the wisdom of 
harboring their perishable resources. Concurrently with the 
slacking of work in a great many industries, there was a retro- 
which will make it difficult for a 
number of the milling and mining industries to man their 


grade flood of emigration, 
workings. The places of those who fled upon the approach 
of hard times will be filled, however, by a better class of work- 
men, and with the improved conditions of labor, which are 
bound to come with a more intelligent class of help, and with 
the better understanding of the relation of the employer and 
the employé, there will be a wiser distribution of the earnings 
and a greater spreading out and utilization of the purchasing 
power of earnable money, with the elimination of labor disputes 


and their contributing unfortunate conditions. 








RAILWAY ACCUMULATOR CARS. 


The Prussian Railroad Administration has recently been 
experimenting with accumulator cars, running upon the system 
of suburban lines around Mayence. Passenger cars of the side- 
opening compartment type, carrying sixty persons, have been 
used for some time, and their operation has been so satisfactory 
that it has been decided to considerably increase the num- 
ber of accumulator cars upon these lines. The accumulators are 
stowed under the seats of the car, in each of the six compart- 
ments with which the cars are fitted. The cells are placed per- 
manently in position and arrangements are made for facilitating 
the examination of connections and for easy charging. The 
cars are able to cover a distance of thirty-six miles when run- 
ning at a speed of twenty-four miles an hour on a single dis- 
charge of the 180-cell battery, which has a capacity of 230 
ampere-hours at the 100-hour discharge rate. With this ca- 
pacity the cars can make two trips to the suburbs and return 
without recharging. 

The 180 cells represent a total weight of about ten tons, 
and their energy capacity is therefore about 3.1 watt-hours per 
pound. The life of the positive plate is estimated at 62,500 
car-miles, and that of the negative plate at 37,200 car-miles. 
The cost of the entire equipment, including the battery, elec- 
trical installation and car, amounts to $6,750. 

There are many installations where the accumulator car 
would be advantageous, particularly for cross-town _ traffic, 
where the run is short and the traffic does not justify the laying 
down of an elaborate conduit system, and where the city restric- 
tions prohibit the use of the overhead trolley. For long dis- 
tances, where the traffic is very heavy, the accumulator car does 
not appear to be a paying investment. 

One of the unfortunate features of what appeared to be 
essentially a successful system operating in New York city only 
a few years ago was the distress caused by the fumes, which 
poisoned the atmosphere of the car while in transit. It is stated 
that in the present installation this is overcome by a system of 
ventilation which gives a good supply of air to the interior of 
the compartment in which the cells are placed, carrying away 
the fumes from contact with the air which is breathed within 


the car. 








ELECTRIC FIRE PUMPS. 


Recent tests of the motor-driven fire pumps which have been 
installed for the high-pressure fire service in New York city 
have focused attention on the valuable addition that such a 
system affords to the fire-fighting apparatus of a large city. 
The fire loss in all large cities, no matter how well equipped 
they may be with fire-fighting apparatus, has always been of 
great magnitude, and a considerable expenditure can be made 
for additional fire-fighting equipment with no possible oppor- 
tunity for criticism because of unnecessary extravagance. In 
line with the satisfactory results of the tests in New York, the 


Chicago Board of Underwriters has appointed a committee of 
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five to confer with the city authorities regarding a proposed 
ordinance requiring standard standpipes and fire pumps in all 
buildings of 100 feet in height, that can be used by the city 
fire department. For some time this has been urged as a solu- 
tion of the hazardous condition presented by the congested 
district, and as a ready means of protection until the proposed 
It is believed that each 


building can thus be equipped to take care of any fire within 


high-pressure system can be installed. 


itself or within its immediate neighborhood, without being 
forced to depend upon engines outside. The installation of 
electrical pumps which can be started in operation by pressing 
a button is perfect. Figures have been secured from manu- 
facturers showing that a 500-gallon pump could be installed 
for $1,750, and would require a fifty-horsepower motor; while 
a 1,500-gallon pump would cost $2,900, and would require a 
150-horsepower motor. These pumps would be able to main- 
tain a constant pressure at the pumps of 100 pounds above 
the city pressure, giving a pressure of approximately forty-five 
pounds on the top story of a fifteen-story building. 

Where a building is kept under steam all night the proba- 
bility is that steam-driven pumps would be practicable, but 
where there is a shutdown of steam, or where a building is 
isolated from its source of power, not even an_internal- 
combustion engine can take the place of ,an automatically con- 
trolled electric motor for quick starting and dependability in 


the face of an emergency. 








THE ELECTRICAL SMELTING OF IRON. 
On another page of this issue there appears a letter from 
Mr. C. 
Mr. Elwell has been engaged in testing out a system of elec- 


F. Elwell concerning the electrical smelting of iron. 


trical smelting at Heroult, Cal., and his estimate of the cost 
of production is interesting. 

In the issue of the ELecrricaL Review for August 15 we 
reviewed the efforts which have been made recently to bring 
about a commercially practicable electric furnace, and described 
the work of H. H. Noble in California. 
available at that time it was concluded that this furnace could 


From the figures 


be applied successfully only under special conditions, and that 
it could not compete with the large blast furnaces. 

In the present communication Mr. Elwell states that an 
estimate of $16.14 as the cost of producing a ton of pig iron 
is well within reason. [Pig iron is worth $28 per ton on the 
Pacific Coast, and the freight rate is $2 per ton to San Fran- 
cisco. Under these conditions it would seem that a price of 
$25 per ton. f. 0. b. Heroult was practicable. 

As far as competing with the larger units is concerned, 
Mr. Elwell is of the opinion that a fifteen-ton furnace, using 
1,500 kilowatts, can be operated commercially, and that larger 
furnaces using more power will soon be put into operation. 
These larger furnaces will involve mechanical feeding and 
other elaborate labor-saving devices, which will tend to keep 
the cost of production at a point at which the electric furnace 
can be entirely successful in localities adapted to its use. 











November 14, 1908 


TRANSFORMERS FOR METALLIC- 
FILAMENT LAMPS. 


LOW-VOLTAGE 


Electrical supply may be materially extended by the fre- 
quent use of low-voltage transformers with metallic-filament 
lamps. Such an extension will benefit electric manufacturers, 
central stations and consumers alike. 

A large part of residence lighting is now being done with 
gas and kerosene, and low-voltage transformers with metallic- 
filament lamps will go far to secure this lighting for electric 
stations. Sign and outline lighting are other branches of 
service that may be much extended by the same means. 

Two factors, the relatively high first cost and the high can- 
dlepowers of metallic-filament lamps, stand between central 
stations and the full benefit that may be got from the increase 
of efficiency represented by the difference between three watts 
and one and one-quarter watts per. candlepower. 

At 100 watts or more the tungsten and osram filaments 


are inherently expensive, because of their considerable lengths, - 


minute diameters, and the numerous points of support neces- 
sary. More than this, a lamp of thirty-two or even twenty 
candlepower is more than is wanted at many points about a 
house, or for parts of sign and outline lighting, and the cost of 
operating these lamps in such locations is often more than a 
consumer will pay. 

At the price of $1.50 each, the cost of a forty-watt, thirty- 
two-candlepower tungsten lamp, burning 1,000 hours, is fifty- 
five one-hundredths of a cent per hour, with electric current 
at ten cents per kilowatt-hour. If an eight-candlepower, ten- 
watt tungsten lamp is sold for one dollar, its total cost is only 
twenty one-hundredths of a cent per hour of operation, other 
conditions being as before. No argument is required to show 
that this ten-watt tungsten lamp has a wide field of applica- 
tion that the forty-watt lamp cannot cover. To make the ten- 
watt tungsten lamp practicable, however, it must be operated 
at low voltage, say twenty-five or fifty, and it is for this reason 
that low-voltage transformers are coming into use. 

In England and other parts of Europe, metallic-filament 
lamps of small candlepowers are regularly operated with special 
transformers at ten to fifty volts, and the manufacturers are 
now offering similar transformers in the United States. As a 
tule, these special transformers are located on the premises 
of consumers, beyond the meter and main switch, and take 
current from the supply circuit at the usual service pressures 
of 100 to 250 volts. The saving to consumers by the use of the 
high-efficiency tungsten lamps is so great that they can well 
afford to pay for these low-voltage transformers, and also for 
the small loss of energy in them. With the low-voltage trans- 
former on the house side of the main switch, its core loss can 
of course be avoided, when lamps are not in use, by opening the 
switch. 

The favorite voltages for house lighting with metallic-fila- 
ment lamps, in England, appear to be twenty-five and fifty, 
and with tantalum lamps on short-circuits the necessary wiring 
is not heavy. .There are other advantages, too, with the other 
high-efficiency incandescents, which affect the decision in their 


favor. 
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THE FUTURE OF METALLIC-FILAMENT LAMPS—A 
GERMAN VIEW. 


In a recent issue of the Llektrotechnische Zeitschrift, Mr. H. 
Remané makes an interesting summary of the position of metal- 
lic-filament lamps. The popularity with which the sixty- 
candlepower or higher-power metallic-filament lamps have been 
received indicates to his mind that the people in general are 
in favor of units of greater illuminating intensity than the 
He 


the osram lamp of abofit thirty-two candlepower will take the 


carhon-filament, sixteen-candlepower lamp. believes that 
place of the sixteen-candlepower carbon lamp, especially when it 
is remembered that the cost of installing a certain total candle- 
power is reduced as the candlepower of the unit increases. 

He does not agree with a number of our recent writers, who 
believe in the future of the 220-volt, metallic-filament lamp. 
Undoubtedly the higher-voltage lamp is less efficient than the 
110-volt lamp, and experience has shown that if the 110-volt 
lamp works at one watt per candlepower, the 220-volt lamp will 
require for the same length of life a constancy of about one 
and one-quarter watts per candle in sizes of forty candlepower 
to 100 candlepower. Mr. Remané does not think that the lamp 
makers’ skill will bring about any considerable percentage of 
increase in either the life or efficiency of the 220-volt lamp, 
because of the fineness of the filaments, which prevents their 
being safely handled in quantities, the inevitable variations in 
diameter, and other mechanical difficulties which enter into the 
construction of the higher-voltage amps. The economies intro- 
duced in the wiring system by the higher voltage are hardly 
likely te reduce the cost of current sufficiently to effect a com- 
mercial competition with the 110-volt lamps, with their slightly 
more expensive system of wiring. 








THE CHICAGO MUNICIPAL LIGHTING PLANT. 


A report has just been made to Mayor Busse, of Chicago, by 
Mr. Bion J. Arnold, acting as engineer, and Mr. Arthur Young, 
acting as auditor, indicating that the city of Chicago would 
save from $200,000 to $300,000 a year by abandoning the 
manufacture of electricity and purchasing current entirely from 
private sources. The report shows that the taxpayers have 
sunk $3,639,031 in the plant and equipment, which now have 
a book value of $2,603,144, or an actual value of $2,353,869. 
It cost the city last year $81.64 to maintain each of the 7,647 
street lamps. At the same time, the city is renting lights from 
the Commonwealth Edison Company at $75 per lamp per 
annum. In the report it is estimated that if the city steam 
plants were abandoned, the city could purchase current from 
private companies, under a special contract, at a cost of from 
$52.50 to $63 per lamp per year. 
electricity has been conducted by City Electrician Carroll with 
In spite of this, the cost 


The municipal department of 


good judgment and great economy. 
for municipal service has been continually increasing, and with 
a correct system of bookkeeping, wherein proper account is taken 
of depreciation, loss of taxes and upkeep, it is apparent that 
the cost to the municipality for generating its own current is 
greater than it would be under other circumstances. 
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The International Electrotechnical 
Commission. 

Coincident with the International Con- 
ference on Electrical Units and Stand- 
ards, but distinct from that body, there 
were held in London the sessions of the 
International Electrotechnical Commis- 
sion. Both of these organizations are the 
outgrowth of the International Congress 
held at St. Louis in 1904. A preliminary 
meeting of the Electrotechnical Commis- 
sion was held in London during June, 
1906, at which the late Lord Kelvin was 
elected president and Col. R. E. Cromp- 
ton, secretary. Provisional rules were also 
adopted subject to ratification by the sev- 
eral authorities that had appointed dele- 
gates. 

On October 19 the first meeting of the 
Council was held in the Royal Colleges 
of Physicians and Surgeons, Victoria Em- 
bankment, London, with Sir John Gavey, 
chairman of the British committee, in the 
chair. A cordial address of welcome was 
made by the Right-Honorable A. J. Bal- 
four. This was briefly responded to by 
Dr. E. Budde and M. Paul Boucherot. 
The first subject to come before the meet- 
ing was the election of a president to 
succeed Lord Kelvin. Dr. E. Budde nom- 
inated Prof. Elihu Thomson. Sir John 
Gavey seconded the nomination, and on a 
vote Professor Thomson was unanimously 
elected president of the International 
Electrotechnical He 
immediately notified by telegram. Colonel 
Crompton unanimously re-elected 
honorary secretary of the Commission. 
He then made a long report on the work 


Commission. was 


was 


done by the Commission, through its cen- 
tral office at 28 Victoria Street, Westmin- 
London. Ten countries had ap- 
pointed committees, six were ready to do 
so, and six others were still considering 
the question. 


ster, 


Colonel Crompton’s report 
was adopted. Then there was a discus- 
sion of some of the rules proposed in 
1906. The title “electrotechnical” and 
the location of the central office were 
adopted and the other suggestions post- 
poned till the closing meeting of the Coun- 
cil. Owing to the small number of dele- 
gates present, the chairman proposed that 
all become members of the committee of 
the whole, which is designated by the title 
“Sous-Commission.” This was done, and 
the subjects of nomenclature, standards 
of light, were referred to it. 

With Prof. S. P. Thompson in the 
chair, the Sons-Commission met on Tues- 
day morning. A spirited debate ensued 
in regard to the rules submitted by the 
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French delegates. In its final form the 
rule adopted regarding the method of 
reading conclusions was that each country 
be given one vote only, regardless of the 
number of its delegates, and that all recom- 
mendations require a four-fifths vote for 
passage. A system of international elec- 
trical nomenclature was then discussed. 
Doctor Budde, of the German committee, 
suggested cooperation with the techmo- 
lexicon being prepared in Germany. This 
met with little favor, as it was regarded 
by the delegates that the scope of the 
Commission was rather to decide on cer- 
iain electrical terms instead of compiling 
an electrical dictionary. The following 
recommendations on the subject of 
nomenclature were then adopted: 

“Each — electrotechnical committee 
should forthwith commence its work in 
nomenclature by preparing an electrotech- 
nical glossary, arranged in alphabetical 
order, in its own language. These terms, 
together with their explanations trans- 
lated into the official languages of the 
Commission (English and French), shall 
as soon as the list for the first five letters 
(\—E) is completed, be forwarded to the 
central office for communication to the 
electrotechnical The 
same procedure shall be followed for the 
the 


other committees. 
next five letters, and so on, until 
alphabet is completed. In carrying out 
this work each committee should, as far 
as practicable, utilize the work already 
done by others.” 

A discussion was then begun on a pro- 
visional standard of light. It was agreed 
to refer this subject back to the various 
committees for further consideration. The 
metric system was considered and _ prac- 
tically adopted for the use of the Com- 
mission. A recommendation the 
electrical congress at Marseilles that the 
Commission study uniform rules for in- 
terior wiring was postponed to a future 
meeting. Prof. S. P. Thompson then 
gave a very interesting address on the 
system of symbols proposed by Mr. Miles 
Walker. The chairman advocated the 
expression of Ohm’s law in the same sym- 
bols by all nations. This matter was re- 
ferred to the central office and the com- 
mittees of the Commission for further 
study. 

On October 22 the Sous-Commission 
resumed its meeting with the considera- 
tion of several minor matters of organiza- 
tion and then reported to a full meeting 
of the Council in the afternoon. The 
German delegates invited the Council to 
assemble in Berlin in 1910. After a vote 


from 
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of thanks to Sir John Gavey and Prof. 
S. P. Thompson for their courteous presi- 
dence and to Mr. C. O. Mailloux for his 
careful interpretations, the meeting ad- 
journed. 

——— edo — 
An Interesting Lecture at Schenectady. 


About 400 assembled Thursday night 
to hear the first of Dr. C. P. Steinmetz’s 
three lectures before the Schenectady Sec- 
tion of the American Institute of Elec- 
trical Engineers, on “Thermodynamics.” 

Chairman E. J. Berg, in introducing 
Dr. Steinmetz, called attention to his 
work in improving the efficiency of elec- 
trical apparatus, which now in most in- 
stances is well above ninety per cent, and 
pointed out that in thermodynamics the 
engineers of the past have been confined 
to the use of empirical formule and effi- 
ciencies below ten per cent. 

In the first of a series of three lectures 
on thermodynamics, Dr. Steinmetz proved 
that all phenomena incidental to heat can 
be explained by the assumption that heat 
energy is the energy of irregular motion. 

He showed how the properties of solids, 
liquids and gases can be calculated from 
the same general equations which govern 
motion in general. The law of gravita- 
tion regulating the motion of fixed stars 
hundreds of thousands of times as large as 
the earth and separated hundreds of mil- 
lions of miles in space also controls the 
relative motion of molecules, although 
the molecules are so small and so numer- 
ous that the smallest part of matter which 
can be weighed contains millions and mil- 
lions of them. 

Tn order to arrive at the equations 
governing heat, Dr. Steinmetz necessarily 
had to use a great deal of mathematics, 
part of which, no doubt, was not readily 
followed by a part of the audience. In 
concluding, he showed, however, that the 
practical application of these equations 
were simple and the equations tangible 
even for those not skilled in mathematics. 
The lecture closed by deducting the two 
fundamental equations of thermodynamics 

RT 
pv = — and pv* = constant. 
W 

Mr. Berg, in closing, stated that the 
doctor’s lecture was one of the most re- 
markable and interesting ever delivered 
before the local engineers. It provoked 


much discussion from W. L. R. Emmet 
and the other engineers, who insisted on 
Dr. Steinmetz clearing up some of the 
intricate problems involved, and which 
Dr. Steinmetz had presented in such a 
novel manner. 
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Electric Power Plant of the Missouri State Penitentiary. 


A complete change in the method of 
power transmission has been brought 
about at the Missouri State Penitentiary, 
located at Jefferson City, Mo., by the in- 
stallation of an electric power plant, and 
electric motors, which have replaced a 
number of steam engines. 

The penitentiary has an average of 
more than 2,000 inmates, most of whom 
are employed in the various factories lo- 
cated within the prison walls. There are 
six shoe factories, one twine factory, one 
broom factory, one clothing factory, one 
saddle-tree factory, one harness shop, and 
one machine shop. 





The buildings were heated in some cases 
from engine exhaust, and in other cases 
with reduced high-pressure steam. 

On account of the great amount of 
steam pipe installed, it was found to be 
practically impossible to keep it free from 
leaks and to maintain the proper steam 
pressure at the engines. 

The fuel burned during the last year 
of operation of the old plant averaged 
about seventy tons per day; the coal used 
being mine run, equal to Illinois coal. 

It was decided to install a complete 
new boiler plant adjacent to the old boiler 
plant, and a new centrally-located electric 


boiler plant with the engines installed in 
the new electric power plant. Arrange- 
ment was also made so that as soon as 
the new plant was placed in operation, the 
old boilers could be put in repair, and the 
steam connection from the old boiler plant 
was arranged for cross-connecting with 
the new steam main, and arrangements 
made so that reduced live steam from 
either of the boiler plants could be turned 
into the low-pressure heating mains. 
The new electric power plant consists 
of three alternators, one of 500 kilowatts 
capacity, and two of 250 kilowatts capac- 
ity each; all of the alternators operating 








A VIEW IN THE 

Before the installation of the new elec- 
tric power plant, each of these factories 
was driven by means of a steam engine, 
and these steam engines were supplied 
with steam from a boiler plant located 
outside of the prison walls. The steam 
engine in the twine factory, a 20-inch by 
42-inch simple Corliss engine, was located 
at a distance of 1,500 feet from the boil- 
ers. 

There were eleven steam engines used 
for driving the factories, in addition to 
the engines used for operating the dy- 
namos for lighting and small-power serv- 
ice. The total indicated horsepower of 
all steam engines was approximately 900. 


POWER 


PLANT 


power plant, having sufficient capacity for 
operating all of the factories and for fur- 
nishing light and power for the State 
Capitol Building and other state build- 
ings. 

A new boiler house was designed to be 
constructed immediately adjacent to the 
old boiler house, and three Heine water- 
tube boilers, each of 500 horsepower ca- 
pacity, were installed. Connection was 
made to the present brick stack by means 
of a long breeching, and a separate pump 
room was installed, this room contain- 
ing the boiler-feed pumps and the feed- 
water heater. An independent steam con- 
nection was made connecting the new 
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at a speed of 100 revolutions per minute, 
and direct-connected to simple Corliss en- 
gines, the large engine having a diameter 
of twenty-eight inches and stroke of forty- 
two inches; each of the smaller engines 
having a diameter of twenty inches and 
stroke of forty-two inches. 

The dynamos and switchboard were 
constructed and installed by the Western 
Electric Company, and the steam engines 
by the St. Louis Iron and Machine Works. 

Each dynamo was arranged with inde- 
pendent exciter, the exciter being driven 
by means of a Renold chain from the en- 
The dynamos are wound for 


All 


gine shaft. 
440 volts, three-phase, sixty cycles. 
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of the motors are wound for 440 volts, 
sixty cycles. 

For the lighting service within the 
prison a transformer of 125 kilowatts ca- 
pacity was installed, having a voltage 
ratio of 440 volts primary, 220-110 volts 
secondary. 

For the purpose of lighting the Capitol 
Building and grounds, the Governor’s 
Mansion, Supreme Court Building, etc., 
step-up transformers were installed hav- 
ing 2,300 volts secondary ; this voltage be- 
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.-nished and installed by the contractor for 


heating and ventilating purposes; there 
being thus used one seven-and-one-half- 
horsepower and one ten-horsepower mo- 
tors. 

The wiring for motors and power serv- 
ice between the power house and all of the 
buildings is installed under ground; Mc- 
Roy conduit and paper-insulated, lead- 
armored cable, furnished by the Standard 
Underground Cable Company, being used. 
The underground work and electric wir- 
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The boilers are connected into a com- 
mon header by means of a long bend, and 
one main steam pipe connects the new 
boiler plant with the engines in the power 
house. All of this work is run in tunnels. 

The exhaust from the engines connects 
into a thirty-inch main, and arrangement 
is made for making direct connection with 
the boilers, through reducing valves, in 
case the exhaust from the steam engines 
is not sufficient for heating. The steam- 
heating supply starts with thirty-inch 





BOILER ROOM IN POWER PLANT OF MISSOURI STATE PENITENTIARY. 


ing again reduced at the Capitol Building 
to the proper voltage for light and power. 

The electric motors were furnished and 
installed complete by the Westinghouse 
Electric and Manufacturing Company. 
There three 100-horsepower, two 
seventy-five-horsepower, one  fifty-horse- 
power, nine thirty-horsepower, six twenty- 
horsepower, four fifteen-horsepower, three 
ten-horsepower, three five-horsepower and 
one two-horsepower machines. 

These do not include the motors fur- 


are 


ing inside of buildings was installed by 
F. E. Newbery & Company, St. Louis, Mo. 

All electric lighting in the buildings is 
taken from one phase, and this phase is 
regulated by means of a Tirrill regulator. 
The are lights around the prison grounds 
divided on the phases, multiple 
Adams-Bagnall are lamps being used. 

All of the power piping and heating 
and ventilating systems were installed by 
the Peters-Eichler Heating Company, St. 
Louis, Mo. 


are 


mains, and gradually reduces throughout 
the length of the run of the heating sys- 
tem. 

The buildings are all heated with pipe 
coils and radiators, with the exception of 
the Administration Building, Hospital 
Building and two cell buildings. All of 
these buildings are equipped with a hot- 
blast heating system, the two cell buildings 
being partially heated with pipe coils in 
addition to the hot blast. The hot-blast 
heating in all cases is automatically regu- 
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lated. The total amount of radiation in 
all buildings is approximately 85,000 
square feet. 

A duplicate set of pumps is installed 
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power plant were placed in operation 
about July 15. The entire change was 
made so that the work at the factories 
was not interrupted, and at the present 





AN EXAMPLE OF MOTOR DRIVE, MISSOURI STATE PENITENTIARY SHOPS. 


at the lowest point of the prison grounds, 
and all returns are brought to this point, 
where they are taken by the pumps and 
returned to the new boiler plant. 





SWITCHBOARD IN POWER PLANT, 


An oil sepaiator is installed in the 
heating mains near the electric power 
plant so that all steam used for heating 
is practically free from oil. 

The new boiler plant and new electric- 





time all factories are operated from the 
new power plant, and all.of the old en- 


- gines have been taken out of service and 


sold and moved from the premises. The 
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old boilers are now being repaired and 
put in shape so that they can be used at 
any time should it be found necessary 
either for heating or power service. 

It was found when the motors were 
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placed in service that the indicated horse- 
power was considerably less than was the 
case when individual engines were used 
io drive the factories. The total indi- 
cated horsepower at this time is about 
750 as against 900 with the old system. 
This is accounted for, in a measure, by 
the fact that a number of motors were 
used to replace one engine. In this way, 
all vertical belts were done away with, 
and in other ways the friction loss in the 
different factories was reduced. 

The power plant was arranged so that 
the 500-kilowatt alternator could at any 
time carry the entire day power load, 
leaving either of the two 250-kilowatt 
alternators available for the night load, 
and in case of emergency the two 250- 
kilowatt alternators could be operated in 
multiple for carrying the power load, and 
the plant is now operating on this basis. 
It was found, however, in a test, that one 
of the 250-kilowatt alternators was able to 
carry the entire factory load for a day, 
so that this arrangement gives an abun- 
dant reserve capacity. This matter of re- 
serve capacity is very important, for the 
reason that under the present contract ar- 
rangement for prison labor, a shut-down 
of the power plant would cost the state a 
considerable amount of money. 

Since the new plant has been started, 
it has operated easily with two of the new 
boilers in service, and the fuel burned has 
been considerably reduced, the new plant 
having operated for one month on an av- 
erage of about twenty-two tons of coal per 
day. 

One object in the design of the power 
plant was to make it as simple and easily 
operated as possible, inasmuch as practi- 
cally the entire power plant is operated 
by convict labor. Since the new plant was 
placed in operation, it was found that the 
service of about twenty-five of the con- 
victs could be dispensed with as far as the 
operation of the power plant was con- 
cerned. 

The installation of the new power plant 
was carried out under the management of 
Matthew W. Hall, Warden, and the Board 
of Prison Inspectors, consisting of Jacob 
Gmelich, treasurer of state; W. W. Wil- 
der, Auditor of State, and H. 8. Hadley, 
Attorney-General. 

The plans and specifications for the 
entire installation, and the supervision of 
all work were under the charge of Ruebel 
& Wells, consulting engineers, Chemical 
Building, St. Louis, Mo. 





QUESTIONS AND ANSWERS. 

Ayrton UNIvERSAL SrtuntT.—How is 
it that the multiplying power of an Ayr- 
ton universal shunt remains the same re- 
gardless of the resistance of the gal- 
vanometer used in connection with it?— 
M. A. G., Chicago. 

In the accompanying diagram the ar- 
rangement and connections of a common 
form of this galvanometer shunt are 
shown. It was designed by the late Prof. 
W. E. Ayrton to be used with a galvanom- 
eter of any resistance. A plug placed in 
f sends all the current through the gal- 
vanometer G; plugs in f and j short-cir- 
cuit the galvanometer; a plug in j alone 
cuts it out of circuit; in normal use a 
plug is left in h and another inserted in 
a, b, e or d, thus connecting in various 
portions of the coil r as a shunt and the 
remainder thereof in series with the gal- 
vanometer. Let the resistance of the lat- 
ter be represented by g and that of the 
shunt by s. Let I be the total current, 
Is that portion thereof passing through 
the shunt, and Ig the portion passing 








through the galvanometer. Then 
Is s 
Ig g+tr—s 
and 
Ig s 
Ig+Is g+r—s4ts 
Ig s 
or — = ——_ 
I g+1 
therefore 
s 
ig=: I , 
es? 


Since s is always equal to a decimal part 
: , r 

of r, it may be written s== —., where n 
n 


has the value 1, 10, 100, 1,000, ete. 


Hence Ig = The value es is 

ng+r e+}? 
constant for any particular galvanometer 
used in connection with the shunt box and 
represents the ratio of the galvanometer 
current to the total current when n—1, 
i. e., when there is a plug in h and an- 
other in d or f. When this other plug is 
in any hole but j, n has the values given 
above, regardless of the value of g. If r 
or g are not known the absolute value of I 
can not be determined from the galvanom- 
eter readings. The diagram given here- 
with is from Foster’s “Electrical Engi- 
neer’s Pocket-Book.” 


RELATION OF Watts To VotLt-Am- 
PERES.—Please tell me why a_ kilowatt 
meter reads ahead of the kilovolt-amperes 
at certain times.—C. R., Mobile, Ala. 


In general the reading of a wattmeter 
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in kilowatts is less than the product of the 
voltage and current in kilovolt-amperes. 
The ratio between the former or true 
power to the latter or apparent power is 
the power-factor, which is always one or 
less than one. In a single-phase circuit 
the wattmeter will always indicate the 
same or less than the apparent power. In 
a polyphase circuit, when the power-factor 
is less than one and the two-wattmeter 
method is used, one wattmeter will read 
more than the true power in that phase 
and the other wattmeter will read less 
than the true power in its phase, in fact 
sometimes even negative. The algebraic 
sum of the readings gives the true total 
power. The reason for this difference in 
readings in a three-phase circuit is that 
one wattmeter reads the average product 
of the instantaneous resultant current and 
voltage in one phase multiplied by the 
cosine of thirty degrees plus the angle of 
lead or lag, while the other wattmeter reads 
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the average product of the instantaneous 
resultant current and voltage of another 
phase multiplied by the cosine of thirty 
degrees minus the angle of lead or lag. 
The effect of this difference of angles is to 
cause one wattmeter to generally read 
more than the volt-amperes of its phase. 


Ex1pe AcctmMuLators.—What are the 
constituents of the Exide accumulator and 
its rating in voltage and amperes at full 
charge ?—G. W. A., Morocco, Ind. 

The Exide accumulator is of the com- 
mon lead storage-battery type in which 
the positive plates are of lead peroxide, 
the negatives of a spongy form of lead and 
the electrolyte is dilute sulphuric acid. 
The name “Exide” is a trade name used 
by a well-known storage-battery company 
to designate its storage batteries for auto- 
mobile use. Fully charged, this battery, 
like other storage batteries, gives an elec- 
tromotive force of two to 2.1 volts per 
cell, which gradually diminishes dur- 
ing the discharge to about one and eight- 
tenths volts at its end. A fully charged 
cell has a discharge capacity in ampere- 
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hours, dependent on its size. For exam- 
ple, a sparking-battery cell having five 
plates of type “S” is nominally rated at 
forty ampere-hours at the service discharge 
rate. 

BEHAVIOR OF ALTERNATORS IN PARAL- 
LEL.—What would happen if two three- 
phase alternators were running in parallel 
and one should lose its excitation, as, say, 
by accidental opening of the exciter cir- 
cuit or breaking of the exciter’s belt? If 
two similar machines were running in 
parallel and the fuse in one phase of one 
machine should blow, would the other. two 
phases still remain intact?—R. W. B., 
Kankakee, Ill. 

In the first case the machine that lost 
its excitation would continue to run as an 
induction motor supplied with current by 
the intact machine operating as a gener- 
ator. If the combined load for this gener- 
ator should prove to be. too large, its cir- 
cuit-breakers will doubtless open, leaving 
the motorized machine now idle but prob- 
ably still driven by its own prime mover. 
Blowing the fuse in one wire of a three- 
wire, three-phase machine cuts off the load 
from the two adjacent phases depending 
on this wire for their common lead. If 
the added load is too great for the other 
machine the fuse in its corresponding wire 
will blow, or it may be so great as to blow 
all three of its fuses. If the machines 
are four-wire, Y-wound, and the original 
fuse in any wire but the neutral wire 
blows, it will probably cut out that phase 
alone, the other phases running on in- 
tact. The extent to which the system as 
a whole is affected is dependent on the 
amount of load on it at the time. 





Excitation oF SyNcHRoNOvsS Morors. 
—Is it correct to increase the field 
strength of a synchronous motor as the 
load increases? If so, why?—J. M. W., 
Portsmouth, Va. 

Probably the chief reason for the use 
of synchronous motors as compared with 
induction motors is that they are capable 
of reacting on the line to give a leading 
current just as a condenser does. There- 
fore they are used to neutralize the effect 
of lagging currents due to induction mo- 
tors, arc lamps or other inductive load, 
and thus to give unity power-factor in the 
system. For each particular load there is 
a particular value of field current that 
will give unity power-factor. Hence, to 
get the full benefit of the synchronous 
motor, it is desirable to increase the field 
current with each increase of load, the ex- 
act amount of increased excitation being 
determined best by adjusting the field cur- 
rent till a power-factor indicator indicates 
the ideal unit value. 
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POWER SUPPLY AND ITS EFFECT 
ON THE INDUSTRIES OF THE 
NORTHEAST COAST.’ 





BY CHARLES H. MERZ. 





SCOPE OF PAPER. 

In this paper, power supply refers to 
the provision of electricity for industrial 
use by companies specially constituted 
for the purpose. It is assumed that the 
general effects of power supply on the 
industrial development of the district are 
likely to be of more interest to members 
of this Institute than would be a technical 
description of power-station plant, so that, 
beyond indicating by a schedule the ex- 
tent and nature of the system, the paper 


FIG. 1.—CARVILLE 
deals chiefly with the general aspect of 
the question. Power supply, though of 
comparatively recent development, has al- 
ready had a marked effect upon the in- 
dustries of the northeast coast : 

1. A great saving of coal and reduction 
of smoke has resulted ; there is now, apart 
from the power company, practically 
speaking, no coal burned on the Tyne for 
power purposes except in chemical fac- 
tories. The Tyne shipyards and engineer- 
ing works may be said to have adopted 


1A paper read before the Iron and Steel Insti- 
tute, at Middlesboro, England, September 28-29. 

2The companies and municipalities supplying 
current in different sections of the northeast 
coast are twelve in number, but as nine-tenths 
of the total electricity sold is produced by the 
Newcastle-upon-Tyne Electric Supply Com- 
pany, the Durham Electrical Power Distribution 
Company and the Cleveland & Durham Electric 
Power Company, and as the author’s informa- 
tion is only complete so far as these companies 
are concerned, the remarks in this paper have 
application exclusively to these companies. 





electricity to the exclusion of all other 
forms of motive power. 

2. The application of electricity to all 
new uses has been facilitated; the sub- 
urban traffic facilities of Newcastle are 
more ample than those of any other town 
of similar size at home or abroad; four 
new rolling mills are about to be driven 
electrically. 

3. New industries have been established 
in the district purely because of the cheap 
power supply available. 

4. A substantial commencement has 
been made in the utilization of the waste 
heat and gases existing in the area, and 
in this regard the district occupies a 
unique position, owing to the extent to 
which its future power requirements can 





ne 
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POWER STATION. 


be met by electricity produced as a by- 
product of two of its largest industries, 
the making of pig iron and the making of 
coke. 


NATURE OF NORTHEAST COAST INDUSTRIES. 


The problem of power supply in any 
district is so completely governed by local 
conditions that it may be permitted at 
the outset to summarize the nature and 
extent of the staple industries of the 
northeast coast. The table below does 
this in convenient form: 
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It will be seen that in coal, iron and 
shipbuilding the northeast coast figures 
represent, respectively, one-fifth, one-third 
and one-half of the nation’s output. 
POLICY OF ELECTRIC-POWER COMPANIES. 
It was early realized that the more com- 
pletely the electrical wants of the whole 
community could be met, the more cheaply 
could a supply of electricity be given and 
the more stable would the supply industry 
become. Efforts were, therefore, made to 
design a system which would be capable 
of producing current at a minimum of 
cost and of providing a satisfactory sup- 
ply for all purposes—power, traction and 
lighting. 
EXTENT OF POWER SUPPLY SYSTEM. 
The extent of the area to be covered 
necessitated the generation of electricity at 
a pressure and in a form facilitating trans- 
mission over long distances, while the na- 
ture of the market to be catered for made 
it essential that the current should be 
produced as cheaply as possible, which in 
turn involved the use of an extensive site 
with ample coal and water facilities. The 
station from which the greater portion 
of the current is now supplied—Carville 
—was begun in 1903 by the installation 
of 14,000 electrical horsepower of steam- 
turbine-driven generators producing three- 
phase, forty-cycle current at a pressure of 
6,000 volts. This installation has been 
increased fourfold during the past four 
years, so that the generating plant now 
aggregates 56,000 electric horsepower, and 
Carville has now a greater output of elec- 
tricity than any other public supply sta- 
tion in Europe. (See Figs. 2 and 3.) 
From Carville the transmission and dis- 
tribution networks extend westward to 
and through the city of Newcastle-upon- 
Tyne, northward to Blyth, and eastward 
along the river Tyne to North Shields, 
while in a southerly direction the cables 
at present reach a point some thirty miles 
south of Carville, and extensions will 
shortly be completed linking up the north- 
ern cable network to the power system, 
which has now been in operation some 
eighteen months in the Middleboro dis- 
trict. 
Unity of policy and uniformity of sys- 
tem on the part of the three power com- 
panies have been secured by working 


| 








Coal Mined. Make of Ironstone Pig Iron. Shipping 
Population. 1906. Coke. Mined. | 1906. Built. 
01. Tons. 1906. 1906. Tons. _ 1906. 
Tons. | Tons. } Net Tonnage. 
N.-E. Coast industrial area.../ 2,015,000 | 52,097,377 —_ 7,830,000 | 6,126,324 | _ 3,628,651 630,872 
Lm i eae 41,458,721 | 251,067,628 19,296,526 | 15,500,406 | 10,109,453 | 1,156,771 
atio:— | | 
N.-E. Coast ve 

United Kingdom............. 4.8% | 20.7% 40.5% | 39.5% | 36.0% 54.5% 
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agreements. The development has gradu- 
ally extended northward and southward 
from the Tyne, and it is now possible to 
obtain electricity on the same system 
throughout practically the whole area. 
The table herewith gives the number and 
size of generating stations and a few lead- 
ing particulars of the transmission and 
distribution systems. The capacity of plant 
installed represents about one-ninth of the 
total plant installed in public supply sta- 
tions of the United Kingdom. But as the 
power companies are working on a more 
constant load, i. e., a better “load factor,” 
the electricity actually generated is about 
one-quarter of that generated in the whole 
of the public supply stations of the United 
Kingdom. 


PARTICULARS OF GENERATING STATIONS. 


Horsepower 


| 
Power Station. | Type. of 
| 
oe (ee 
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That of the Durham Collieries Company, 
the operation of which the Newcastle- 
upon-Tyne Electric Supply Company took 
over this year, was a fifty-cycle, three- 
phase system, while the Tees area of the 
Cleveland & Durham Electric Power Com- 
pany, where supply was begun in January 
of last year, was originally designed for 
twenty-five cycles. The same company’s 
Bishop-Auckland and Consett stations 
were designed, one to give three-phase, 
twenty-five-cycle current, the other two- 
phase, fifty-cycle current. 

It will be appreciated that these altera- 
tions (involving in some cases the com- 
plete redesign of system) have necessarily 
delayed development, but it was felt bet- 
ter to sacrifice something for the sake of 

















Type of r . 
ant = Voltage. Remarks. 
Installed. Current. 
CREME: cites ocsdeecaieecases | Coal-fired. 56,000 3-phase 6,000 In operation. 
L ; | 40 cycles 
PN 6. aidan ceeeeereeeus | Coal-fired. 13,000 3-phase 6,000 In operation. 
| 40 cycles 
Pieatie Beak: «0 oi. 65.c eases Coal-fired. 6,800 3-phase 6,000 In operation, 
40 cycles (stand-by) 
IID, oii ccc skowkaee Coal-fired. 8,000 3-phase 12,000 In operation. 
pe 40 cycles 
ON ese ca pactoaberieste Coal-fired. 4,500 3-phase 6,000 In operation 
\ 40 cycles (stand-by) 
WRREOBIE. ocd ates ducsadows Waste-heat. 6,650 3-phase 3,000 In operation. 
i 3 40 cylees 
RNG a5 5csc cease eews Waste-heat. 4,000 3-phase 3,000 In operation. 
i 40 cycles 
RT soo ote s.e biaicwee ees Waste-heat. 3,000 3-phase 6,000 In operation. 
: 40 cycles 
Gapacity of Plant Installed ..:; «<1 ...56...030406+ 101,950 : 
NE cuikagtes bake pee ctieae Coal-fired. 30,000 3-phase 6,000 Under con- 
fiers 40-cycles struction. 
Ne ey one Waste-heat. 3,300 3-phase 3,000 Under con- 
; 40 cycles struction. 
OD. 6 55h 6e se 2S etaSoeeae Waste-heat. 1,300 3-phase 3,000 Under con- 
; . 40 cycles struction, 
Capacity of Plant under construction........... 34,600 
Total 136,550 





MAIN TRANSMISSION AND 


DISTRIBUTION NETWORKS. 


20,000 volts 


Sen a TONS ois bond ble ka eh ee 3-phase Underground and over- 
40 cycles head. 
Main High-Tension Power Distribution Sys- 
tem— 
Tyne and North Durham Area.......... 3-phase 6,000 volts Underground and over- 
td 40 cycles head. 
DE ASOR osastirxaties dt bees ties 3-phase 12,000 volts Underground and over- 
40 cycles head. 
IID, bs \oncadwoedeuincs Ro ewsk 3-phase 3,000 and 440 volts Underground and over- 
40 cycles wane 
ee gc OC, tae aero . Continuous 600 volts Third rail. 
| current 
Biba, Dien! ; —— 480 and 240 volts Three-wire. 
Lighting Supply (and Small Motors)........| current. 


} and 3-phase 


440 and 250 volts Four-wire. 


| 40 cycles 


Though the extension of the power-sup- 
ply system has been rapid, its development 
and the growth of its profit-earning ca- 
pacity were considerably delayed by the 
work which had to be done from time to 
time to secure uniformity of system. Un- 
fortunately, with each amalgamation or 
extension of area considerable alterations 
had to be effected in the system of the new 
company concerned. For example, the 
system of the Newcastle-upon-Tyne Elec- 
tric Supply Company, the pioneer com- 
pany, is a three-phase, forty-cycle system. 





uniformity.” The work of making the 
systems uniform has now been completed, 
and, in addition, nine small, and there- 
fore uneconomical, generating stations, 
not mentioned in the table, have been shut 
down. 
GENERAL AND LOCAL CONDITIONS GOVERN- 
ING POWER SUPPLY. 

A factor invariably of vital importance 

in the production of cheap current, 


sFrom the point of view of uniformity, the im- 
portant things are the type of current and the 
periodicity—the voltage itself can be easily 
transformed. 
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whether by a public company or by a pri- 
vate manufacturer, is the capital expendi- 
ture per useful horsepower of plant. This 
decreases as the size of plant grows, while 
the running efficiency at the same time 
increases. The local conditions governing 
power supply in this district are: 

1. The low price of coal, enabling man- 
ufacturers to produce power themselves at 
relatively low rates. 

2. The fact that the manufacturers’ 
works are mostly of considerable size, i. e., 
their individual electrical requirements are 
large. 

3. The existence of large quantities of 
potential energy in the form of waste heat 
and combustible gas. 

The first and second conditions have 
been met by the power companies, in erect- 
ing their main generating stations (a) 
taking full advantage of the best coal and 
water facilities available, (b) installing 
plant of capacity much in excess of that 
which any individual manufacturer, how- 
ever large, could adopt, (c) by catering 
for all classes of consumers, thereby se- 
curing a diversity of load with a resulting 
constancy of output, and so utilizing the 
plant installed to the best possible advan- 
tage. These factors, combined with the 
employment of a highly skilled technical 
staff and attention to numberless rela- 
tively minor details, have resulted in se- 
curing an efficiency of production much 
greater than that practicable to any man- 
ufacturer producing power merely as an 
auxiliary to his main business. This is, 
after all, an age of specialization, and the 
production of electricity from coal at a 
minimum of cost presents opportunities 
for the highest technical skill and for un- 
remitting vigilance. 

Power supply in this district began on 
the north bank of the Tyne. It has nat- 
urally, therefore, reached its highest de- 
velopment there, and although even in this 
section of the area it is only seven years 
old, there is at the present moment not a 
single firm of shipbuilders or engineers on 
the north bank of the Tyne inside the 
power company’s area of supply which 
does not take ninety-five per cent of its 
power from the company, the remaining 
five per cent being produced from small 
gas engines or from boilers fired with 
scrap wood. On the south bank of the 
Tyne, progress has, since power supply 
started, been equally rapid, while in the 
Tees area, although the power company 
only began operations in January of last 
year, they have already connected over 
20,000 horsepower of motors. 
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The credit of electrifying the Newcastle - 
suburban railways is, of course, due to the 
enterprise of the North-Eastern Railway 
Company ; but the fact that they were the 
first important English railway to elec- 
trify a portion of its system, and that it 
purchased the necessary electricity from 
the power company, shows that the avafl- 


home and abroad shows that no other 


town of similar population, or indeed hav- 


ing twice the population, has so extensive 
an electrified-railway system and so fre- 
quent a suburban service, and this has, of 
course, resulted in a large increase of 
travel. 

The application of electricity to rolling 
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ability of cheap power is an advantage not 
only to manufacturers but to the public 
generally in facilitating the introduction 
of electric traction. Since the electrifica- 
tion of the Newcastle system the train 
service has been more than doubled, and 
the schedule speed improved by twenty per 
cent. A comparison with other cities at 


OF CARVILLE POWER STATION. 


mills of the largest size is one of the most 
interesting industrial developments of re- 
cent years. It had its origin in Germany, 
and is making rapid progress there. The 
advantages offered are economy of run- 
ning, closer speed regulation, better con- 
trol of operations, and fewer breakages. 
There are now four new electrically driven 
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rolling mills being installed in this area— 
two by Dorman, Long & Co., one by the 
Bowesfield Steel Company, and one by a 
new company now being formed. The 
electricity for these will be purchased from 
the power company, so that in this direc- 
tion also power supply has facilitated new 
developments. 

The supply of electricity to coal-mines, 
beginning as it did not more than four 
years ago, has not reached the same stage 
of development as in the case of other 
industries, though colleries having an out- 
put of some 8,000,000 tons per annum are 
taking, or are arranging to take, practic- 
ally their whole supply from the power 
companies. This supply will include, 
among other apparatus, winders of 1,600 
horsepower each; and it would appear 
that the supply of electricity to coal mines 
is likely to be of even greater magnitude 
than the supply to shipbuilding and heavy 
engineering works. In the latter case the 
effect has been to conserve over fifty per 
cent of the coal previously burnt for power 
generation. 

The output of coal from Northumber- 
land and Durham in 1906 was over 52,- 
000,000 tons, and, according to the report 
of the Royal Commission on Coal Sup- 
plies, between six per cent and eight per 
cent of the total coal brought to bank is 
used by the collieries for the purpose of 
power generation. From the making of 
coke given by the table, it appears that 
about one-fifth of the coal mined on the 
northeast coast is converted into coke. 
Making a liberal allowance, therefore, for 
the power at present used from the sur- 
plus heat resulting from the coking proc- 
ess, the collieries of Northumberland and 
Durham must burn for their own power 
requirements some 2,500,000 tons of coal 
per annum. As the almost invariable rule 
is to work non-condensing, as the steam 
piping is usually long, and as a large por- 
tion of the load is intermittent, it is cer- 
tain, and is proved by experience in this 
district, that the same power can be pro- 
vided electrically in a large central power 
station by the consumption of less than 
a quarter of this coal. Apart, therefore, 
from the efficient utilization of waste heat 
discussed hereafter, apart from the saving 
of coal in shipbuilding and engineering 
works, and apart from the saving result- 
ing from the electrification of railways, 
the application of electricity to coal mines 
in this district, when as complete as that 
to the Tyne shipyards, will render avail- 
able for outside sale over 134 million tons 
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of coal, equivalent to, say, over half a 
million sterling per annum. 


SUMMARY OF PRESENT RESULTS. 


To summarize present results, the three 
power companies are now responsible for 
the supply of current to eighty miles (sin- 
gle truck) of electrified railway, four tram- 
way systems, the lighting in towns having 
populations over %00,000, 
motive power to the extent of 85,000 
horsepower, and electrochemical works of 
over 12,000 horsepower. The last named 
are new industries attracted to the Tyne 
solely by cheap power supply, and there 
is every indication that their number will 
in future be largely increased. 


aggregating 
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SURPLUS OR “WASTE” ENERGY FROM COKE 


OVENS AND BLAST FURNACES. 


This brings us to what is perhaps the 
most interesting section of the problem, 
and one which it is not too much to say is 
also of considerable national importance, 
namely, the efficient utilization of waste 
heat. The counties of Northumberland 
and Durham and the North Riding of 
Yorkshire last year produced together 
7,800,000 tons of coke. The bulk of this 
was made in the older-fashioned beehive 
oven, but the retort type of oven, by vir- 
tue of the increased coke vield and of the 
recovery of the by-products, is making 
rapid progress, and it can be proved that 
were the whole of the above coke output 
produced there would be 
available waste gas and waste heat capable 
of developing over 
continuously, if used under boilers, or 
probably rather less than twice this 
amount, or, say, a quarter of a million 
horsepower, if the gas were used in gas 
engines. 

The blast furnaces form a second but 
less important potential source of power. 
In evidence given before the Royal Com- 
mission on Coal Supplies, it was estimated 
that if gas engines were used exclusively 
for power purposes, then, after the re- 
quirements of the stoves and blowing en- 
gines had been met, there would still be 
available from the Cleveland furnaces a 
supply of surplus gas equivalent to 61,000 
horsepower continuously. 


retort ovens, 


150,000 horsepower 


THE UTILIZATION OF WASTE ENERGY 
ITS COMMERCIAL VALUE. 


AND 


The question then arises as to the 
best method of turning this “waste heat” 
and gas to useful purpose. The problem 
is one of great moment, and however dealt 
with, will involve years of work before a 
complete solution can be achieved. It is, 
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therefore, the more important that the 


efforts directed toward such a solution 
should proceed on a commercially sound 
basis and along correct engineering lines. 
On a rigorous analysis of the situation it 
will be found that financial and other 
practical considerations definitely limit 
the pace at which progress can be made, 
and, especially in the case of blast fur- 
naces, greatly reduce the amount of power 
immediately available. 

Many engineers, fascinated by the mag- 
nitude of the figures, have proceeded to 
calculate the commercial value of the gas; 
the more cautious of them by estimating 
the total heat units contained in the gas, 
and then calculating the value of the coal 
necessary to give the same heat units; 
others by first assuming the gas is utilized 
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and 120 ovens, rarely exceeding the latter 
figure. The batteries of ovens are widely 
scattered throughout the county of Dur- 
ham, and are for the most part at rela- 
tively long distances from the populous 
centers—that is to say, from the centers 
of power demand. The gas might be 
piped to some central point, as is the prac- 
tice followed in America with natural 
which is transmitted in some cases 
200 miles; but this natural gas has twice 
the calorific value of coke-oven gas, and 
it is usually available at a pressure of 
fifty pounds per square inch or upward, 
rendering it practicable to transmit a 
large volume of energy through a rela- 
tively small pipe, whereas, to transmit 
coke-oven gas any distance, there would 
have to be installed an expensive com- 


gas, 
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AND LOAD CURVE OF WASTE-HEAT STATION 


AT CROOK. 
Electricity utilized by coke-oven owners at mines and ovens=5% million Board of Trade units per 


annum. 


Maximum surplus available for outside sale, 


if coke-oven owners work inde- 


pendently=2%4 million Board of Trade units per annum. Surplus disposable by cooperating with 
power company=ten million Board of Trade units per annum. 


in gas engines, and then calculating the 
tonnage and value of the coal required to 
produce the same horsepower from steam 
engines. The second method gives a re- 
sult twice as great as the first, which is 
itself already much too high, having left 
out of account the fact that the gas or 
heat in question can only be regarded as 
cf the same value as coal if it can be 
utilized as cheaply from a capital ex- 
penditure point of view, if it can be stored 
as conveniently, and if it be available 
where and when required; in short, the 
commercial value of these waste products 
bears no direct relation to their value ar- 
rived at by either of the above methods. 

Dealing first with the waste energy 
from coke ovens, each separate group of 
ovens usually consists of between aiid 
I! id i Tan 10 a He il HTT a 
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pressing plant. Further, there is, in ad- 
dition to the gas given off from the coke 
ovens, a certain quantity of waste heat 
which can only be utilized locally under 
boilers; and in no calculations which the 
author has made has he been able to es- 
tablish a case for the transmission of gas 
for power purposes as against the alter- 
native of converting the gas into electric- 
ity and transmitting the power in this 
form. Admitting the desirability of con- 
verting the gas into electricity, the doubt- 
ful point then remaining is whether it is 
cheaper for an owner of coke ovens to put 
down his own generating station and to 
utilize the electricity so produced for his 
mines; or, alternatively, to cooperate with 
a power company, which he can do either 
by selling them the whole of the gas and 
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purchasing in return what electricity he 
needs; or, by undertaking to provide a 
portion of the capital required for gen- 
erating stations, which, when erected, 
would be operated by the power company, 
and the profits shared between the parties. 
COOPERATION WITH A POWER COMPANY 
THE MOST EFFICIENT MEANS OF 
UTILIZATION. 

In all cases investigated by the author 

it has been found that a greater profit will 





FIG. 4.—BANKFOOT 


accrue to the coke-oven owner by co- 
operating with a power company than by 
proceeding on independent lines. There 
are three reasons for this: 

(1) When a private owner erects a gen- 





erating plant independently, he must in- 
stall some reserve or spare plant, with a 
consequent heavier outlay of capital than 
is necessary to a power company, which, 





possessing a coal-fired station, need install 
no spare plant in any of its waste-heat 
stations, but can, instead, meet any varia- 
tion of load by the coal-fired station, 
which also acts as a standby against any 
breakdown. 

(2) This necessity of putting down 
spare plant results in smaller, and there- 
fore more expensive and less efficient, 
plant. To take a case: Supposing 2,000 
horsepower is available, if the station is 
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WASTE-HEAT STATION. 


to be used in conjunction with the power 
company’s system, one 2,000-horsepower 
unit would be entirely satisfactory, the 
power system acting as a standby. If it 
is to be used in a separate generating sta- 
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is obvious. As a matter of fact, the capi- 
tal cost in the second case would be nearly 
double what it would be in the first. 

(3) The power company, having a mar- 
ket for current many times greater than 
the output of any individual waste-heat 
station, can run such a station continu- 
ously at maximum output, so utilizing 
completely all the current that can be 
produced; whereas, it is impossible to 
conceive the power requirements of an in- 
dividual coke-oven and colliery owner co- 
inciding, even approximately, over twenty- 
four hours with the amount of gas or 
waste heat available. 

The diagram (Fig. 3) which refers to 
Messrs. Pease & Partners’ installation at 
Crook, shows the advantage of cooperation 
very strikingly. It will be seen that the 


_ area of the rectangle enclosed between the 


top line and the base (shown hatched) 
represents the total amount of power 
available, that “hatched” (but not shaded) 
the requirements of the colliery owner, 
and that “cross-hatched” the amount dis- 
posable had the colliery owner put in his 
own plant independently, and been able 
to find a purchaser; it also assumes that 
the outside purchaser had approximately 
the same load curve as the colliery owner 
himself, which is a reasonable assumption, 
unless the power be transmitted long dis- 
tances, as the only users of power in the 
vicinity of coke ovens are other colliery 
owners. The area shaded gray represents 
the surplus power actually used under the 
cooperative arrangement. 
THE COOPERATIVE PRINCIPLE AND BLAST- 
FURNACE GAS. 

It is more difficult to get out so typical 

a curve in the case of blast furnaces, as 









































FIG. 5.—NEWPORT EXHAUST-STEAM STATION. 


tion, one would probably install three 
1,000-horsepower units—two working and 
one spare. The gain in the former case 
in capital cost, running cost, and efficiency 


the conditions vary so widely. Of course, 
if a company produces pig iron only, and 
does not convert the iron into steel, co- 
operation with a power company is at 
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present, practically speaking, the only out- 
let which it has for its surplus power. 
If, however, a blast-furnace works has a 
steel mill attached, it may be argued that 
the correct thing to do is to follow the 
plan adopted by many large works in 
Germany, namely, to install gas-engine 
blowers and gas-driven dynamos at the 
blast furnaces, the latter plant producing 
the necessary power for driving the steel 
mills. 

Capital charges are invariably the con- 
trolling factor in the total cost of elec- 
tricity, and the qnestion raised above, 
namely, whether it is commercially sound 
for a blast-furnace owner to cooperate 
with a power company or not, can only 
be decided in each individual case after 
full consideration of the capital outlay in- 
volved, the amount of spare plant that has 
to be provided, and the degree of coinci- 
denec between supply and demand. It 
is clear that if it be decided to make the 
works self-contained, then the supply 
capacity must always be in excess of the 
possible demand; otherwise a risk is run 
of a portion of the works having to be 
stopped, and as the demand varies from 
time to time, there must be a variable 
amount of gas utilized, involving wastage 
when supply exceeds demand, or the burn- 
ing of coal at certain periods when de- 
mand exceeds supply. Given an equitable 
arrangement, it is clear that the same gen- 
eral arguments in favor of cooperation 
which hold in the case of coke ovens are 
applicable to blast furnaces with steel 
works attached. 


UTILIZATION OF BLAST-FURNACE GAS IN 
GERMANY. 

As illustrating one aspect of the case, I 
quote from an article on the German 
Steelworks Union, published in the Finan- 
cial and Commercial Supplement to the 
Times, dated July 3, 1908: 

“The latter concerns (the German iron 
and steel works) have grown up under the 
economic impulse to find and employ the 
cheapest method of production in order 
to secure iron at the lowest possible cost. 
They have erected blast furnaces around 
their mills. . . . The gases formerly es- 
caping from their furnaces and going to 
waste now supply a cheap motive power 
for their steel and rolling mills. They 
make their own coke, and the coking proc- 
ess furnishes valuable by-products, besides 
supplying, in many cases, an additional 
source of fuel gas for the power plants.” 

Later on, in speaking of the big iron 
producers who form the Dusseldorf Syn- 
dicate, the writer says that in spite of dull 
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trade “the great works continue to smelt 
iron at almost the pace they set when the 
recent wave of prosperity was at its height. 
The economies involved in the situation 








almost compel them to do so. To a con- 
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FIG. 6.—TEES-BRIDGE EXHAUST-STEAM 
STATION. 


siderable extent, they have long-term con- 
tracts for foreign ores for mixing with 


home ores; their coking ovens must con- 
tinue in operation for the sake of the by- 
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it is readily upset by ordinary market 
fluctuations. The natural variation of 
trade thus furnishes a further argument 
in favor of the cooperative principle. 


COOPERATION WITH A POWER COMPANY 
THE ONLY MEANS OF OBTAINING 
FULL VALUE FROM SUR- 

PLUS ENERGY. 


The power companies in this district 
having their transmission cables interlac- 
ing the entire industrial area, and being 
in a position, with their large load already 
developed, to utilize any amount of elec- 
tricity whenever and wherever produced, 
are arranging for waste-heat stations at 
different points, turning all the electricity 
so produced into a common network from 
which the colliery company, the coke-oven 
owner, or the blast-furnace owner can 
purchase any amount he may require, all 
spare plant and all plant to deal with ex- 
ceptional peak loads being kept at the 
main central coal-fired station. Such a 
policy applied to other commodities is as 
old as the hills; it began in the most 
primitive market when a producer gave 
his raw material and received in exchange 
manufactured articles, but so far as the 
author is aware this is the first time it 
has been.extensively applied to electricity, 
although the principle so applied is 
equally sound, and it appears that only 
in this way is it possible to conserve the 
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FIG. 7.—WEARDALE WASTE-HEAT STATION. 


products, and the coke produced would 
deteriorate in quality if stored. But more 
than this, the furnace gases are needed 
for driving their steel mills, and it is 
often difficult to blow out a furnace or 
two without seriously disturbing the power 
supply.” 

It would therefore appear that even 
after a rough approximate balance has 
been secured between supply and demand 


full national value of the energy now be- 
ing wasted. 


BRIEF OUTLINE OF WORK ALREADY DONE. 


To summarize briefly, the work which 
has already been done in the utilization of 
surplus power, the first cooperative ar- 
rangement made by any of the power 
companies was brought about by the initi- 
ative of the ewners of the Priestman Col- 
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lieries, and resulted in the erection of the 
power station at Blaydon in 1905. At 
ihe present moment the three power com- 
panics have at work or in hand five waste- 
heat stations, three in connection with 
coke ovens, and two in connection with 
blast furnaces. Additional stations are 
under consideration. 

To free any substantial quantity of gas 
for outside power users would involve 
therefore the substitution of gas engines 
for the existing steam blowers. Consid- 
erations of capital expenditure usually for- 
bid this course, and had it not been for 
the genius of Mr. Parsons, whose exhaust 
steam-turbine provides another effective 
though less ambitious way of dealing with 
the situation the Cleveland furnaces could 
not be regarded by a power company as an 
immediately available source of energy. 

In this connection, as capital outlay 
controls so completely the cost of elec- 
tricity, and as exhaust steam turbines are 
so dependent on a high degree of vacuum 
for efficiency (at twenty-six inches they 
consume fifty per cent more steam than 
at twenty-nine), it is perhaps not always 
easy to justify the policy of installing 
small exhaust-steam turbines inland in 
conjunction with an intermittent supply 
of steam, such as that from a colliery 
winding engine, as this involves a cooling 
tower and a regenerator, with a conse- 
quent poor vacuum and high capital 
outlay. 

The drawings (Figs. 4, 3, 6, 7) of 
typical waste-heat stations will, perhaps, 
be of interest. The Newport station, at 
Messrs. Samuelson’s, and the Tees-bridge 
station are exhaust-steam stations, the 
Weardale station at Spennymoor is driven 
by coke-oven gas, while the Bankfoot sta- 
tion at Crook will derive its energy chiefly 
from waste heat from coke ovens. The 
Blaydon station also utilizes waste heat 
and gas from coke ovens. 

The author is aware that it has lately 
become the fashion to argue that the re- 
sources of Great Britain have been devel- 
oped on less scientific lines than those 
either of Germany or of America. He 
thinks, however, that the persons urging 
these views are in the majority of cases 
omitting to give full weight to local con- 
ditions. The fact that the connections to 
the local power companies’ systems have 
recently been increasing at the rate of 
20,000 horsepower per annum appears to 
him to prove fairly conclusively that man- 
ufacturers on the northeast coast are quick 
to avail themselves of new developments 
or of additional facilities. 


Association of Car Lighting Engineers. 

The Association of Car Lighting Engi- 
neers will hold its first annual convention 
in Chicago during the week of November 
16. The opening session will be held on 
Monday. morning at ten o’clock in the 
German Room of the Grand Pacific Hotel. 
The programme for this meeting includes 
addresses of welcome by city officials, fol- 
lowed with an informal talk by President 
A. J. Farrelly, and the secretary-treas- 
urer’s report, by G. B. Colegrove. Papers 
are to be read as follows: “History of 
Car Lighting,” by P. Kennedy. “His- 
tory of Axle Lighting,” by W, L. Bliss. 
A paper on “Railway Train Lighting,” 
which was read in Chicago on June 7, 
1892, by A. H. Bauer, will be read by 
W. F. Bauer. The afternoon meeting will 
be given over to discussion of the topics 
of illumination and distribution of lights 
in cars, and the care and maintenance of 
storage batteries. 

Tuesday morning will be taken up with 
the subjects of straight electric lighting 
of cars, and the head-end system, and in 
the afternoon lamps and axle-lighting will 
be discussed. 

For the sessions of Wednesday the pro- 
gramme includes: “Straight Storage 
Lighting,” “Organization and Systematiz- 
ing of Work,” and “Train Connectors and 
Wiring of Cars.” 

The convention banquet will be held 
Wednesday evening. 

On Thursday morning at the closed 
meeting for active members the election 
of officers, selection of the next meeting 
place and other business will be trans- 
acted. In the evening an _ informal 
smoker will be held at the Grand Pacific 
Hotel. On Friday the car-lighting engi- 
neers will visit Milwaukee on a pleasure 
trip. 





2 ee 
Meeting of the Chicago Electric Club. 





The regular meeting of the Chicago 
Electric Club was held in the rooms of 
the Chicago Automobile Club on Wednes- 
day, November 11, preceded by an in- 
formal luncheon at 12:15 o’clock. The 
guest and speaker was William Carroll, 
city electrician, who delivered an able ad- 
dress on the development of the Chicago 
lighting system, and made some interest- 
ing comparisons of the lighting system and 
those of other large cities. After the ad- 
dress several of the members present dis- 
cussed the subject and asked a number 
of questions, which Mr. Carroll was 
pleased to answer. 
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Hudson River Water Power Bond- 

holders’ Committee. 

A committee composed of F. J. Lisman, 
P. M. Chandler, of Chandler Brothers & 
Company, Philadelphia, and Arthur P. 
Stone, vice-president of the Common- 
wealth Trust Company of Boston, has 
been formed to represent the holders of 
the first mortgage five per cent bonds of 
the Hudson River Water Power Com- 
pany, receivers for which were recently 
appointed. It is intended to increase the 
committee by representatives of the bond- 
holders in Pittsburg and Canada. Bonds 
may be deposited with the Trust Company 
of America, New York, Commonwealth 
Trust Company of Boston, and the Real 
Estate Trust Company of Philadelphia 
ce) 
Ohio Society of Engineers. 








The annual meeting of the Ohio Society 
of Mechanical, Electrical and Steam Engi- 
neers will be held at Toledo, Ohio, No- 
vember 20 and 21. Headquarters will be 
at the Secor Hotel. Among other papers 
to be read at this meeting will be “The 
Columbus Municipal Lighting Plant,” by 
C. H. Gamper, Columbus; “The Labora- 
tories of Electrical Engineering at Ohio 
State University,” by Prof. F. C. Cald- 
well, Columbus; “Underground Heat In- 
sulation of Steam and Hot-water Piping,” 
by H. Gillett, Cleveland. David Gaehr 
has been appointed secretary to fill the 
unexpired term of W. B. Rowe, resigned. 
2a 
FINANCIAL REPORTS OF ELEC- 

TRICAL COMPANIES. 











MONTREAL STREET-RAILWAY YEAR. 


The Montreal Street Railway Com- 
pany’s full pamphlet report for the year 
ended September 30, 1908, has been issued. 
This shows a surplus, after interest and 
rentals, available for dividends amounting 
to $1,136,411, or 11.36 per cent, on the 
$10,000,000 capital stock. The general 
balance sheet of the company as of Sep- 
tember 30, 1908, shows a surplus of 
$2,042,296, with total assets of $17,- 
394,647. 

Included in the report of the Montreal 
Street Railway Company is the report of 
the Montreal Park & Island Railway 
Company, owned by the former. The in- 
come account is as follows: Gross, $277,- 
634; expenses, $181,488; net, $96,145; 
renewals, $25,000; net income, $71,145; 
charges, $129,224; deficit, $58,078, which 
compares with $69,849 for 1907. 
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ALTERNATING CURRENTS AND 
THEIR APPLICATIONS. 





BY EDSON R. WOLCOTT. 
Cuapter I. (Parr VII.)—Powrr IN 
ALTERNATING-CURRENT CIRCUITS. 
CALCULATION OF POWER. 

In a direct-current circuit the power 
can be calculated when the potential drop 
and the current are known, thus: 

W =IE, 
where E and I are, respectively, the ef- 
fective values of the potential drop in 
volts and the current in amperes, W be- 
ing the power in watts. On account of 
certain properties of the circuit the 
actual power delivered by an alternating- 
current generator is generally less than 
the apparent power or product of the 
electromotive force of the generator and 
the current flowing. Thus the power 
delivered by an alternating-current gen- 
erator cannot always be determined by a 
voltmeter and an ammeter in the same 
manner as with direct currents. 
WATTMETERS. 

The wattmeter, which is therefore the 
most suitable means of measuring power 
in an alternating-current circuit, is in 
general a combined voltmeter and am- 
meter which multiplies simultaneous in- 
stantaneous values of current and voltage, 
and indicates or records the effective value 
of the result. 

ALTERNATING-CURRENT POWER CURVES. 

The power delivered by an alternating- 
current generator is illustrated in Fig. 
17. Let the axis OX represent time as 
before, for example, the time axis of a 


sixty-cycle alternating current, in which: 


case the distance OD represents one-six- 
tieth of a second. The OY axis repre- 
sents amperes when considering the cur- 
rent curve OABCD, volts when consider- 
ing the electromotive force curve OEBFD, 
and watts when considering the energy 
curve OMBND. The last curve is ob- 
tained from the other two by multiply- 
ing the instantaneous values of the cur- 
rent and electromotive force. Thus, the 
product of ES and AS is MS; of VW 
and UW, TW, and so on. The product 
of CP and FP, which are below the axis 
OX and represent negative quantities, 
gives the positive quantity NP. .For 
this reason the curve representing watts 
lies entirely above the axis OX. This is 
what would be expected on first thought, 
for we consider the energy of a circuit as 
unidirectional. In this case the product 
of the reading of the alternating-current 
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ammeter and that of the alternating-cur- 
rent voltmeter is equal to the reading 
of a wattmeter and is represented by the 
dotted line YY’. This is the case when 
the circuit is non-inductive, in other 
words, when the current and electromo- 
tive force are in phase with each other. 
LAGGING CURRENT. 

In an inductive circuit where the cur- 

rent is out of phase with the voltage it is 
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FIG. 17.—CURVES OF VOLTAGE, CURRENT 
AND POWER IN A CIRCUIT OF 
PURE RESISTANCE. 
customary to speak of the current as lag- 
ging behind the electromotive force, the 
difference in phase being called the angle 
of lag. In the preceding case the angle 
of lag is zero, because the resistance is 
non-inductive. In Fig. 18, however, the 
angle of lag is forty-five degrees, as rep- 








FIG. 18.—CURVES OF VOLTAGE, CURRENT 
AND POWER IN AN INDUCTIVE CIR- 
CUIT OF 0.707 POWER-FACTOR. 
resented by the length of the line OD. 
Let OABC represent the current, DEFG 
the electromotive force, and DLBM the 
energy. It is evident that these curves 
represent an inductive circuit. Although 
the current and electromotive force are 
drawn to the same scale as those in Fig. 
17%, it is will be noticed that the energy 
curve is not as large and the wattmeter 
reading represented by the height of YY’ 
is not as great in the latter as in the 
former figure. Further, a part of the en- 
ergy curve of Fig. 18 lies below the axis 
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in this case. Those parts of the energy 
curve lying above the axis OX represent 
energy absorbed by the circuit to do work, 
while those below represent energy re- 
turned to the circuit. 

POWER FACTOR. 

It is an experimental fact that the en- 
ergy available for use in an alternating- 
current circuit containing inductance is 
not the product of the voltmeter and am- 
meter reading, but is less, depending on 
the angle of lag. It is, in fact, equal to 
the product of the two by the cosine of 
the angle of lag, thus: 

W = EI cos g, 
where ¢ is the angle of lag. In the case 
of Fig. 15, where gis forty-five degrees, 
W = 6.707 EL 
In other words, the product of the am- 
meter and voltmeter reading, which is 
called the apparent watts, in this case 
bears the ratio of 1 to 0.707 to the read- 
ing of the wattmeter and shows the true 





watts. In general, 
True watts EI cos @ 
Apparent watts EI ~ “ a 


Cos ¢ is called the power-factor. It may 
vary from zero to unity, being zero in the 
theoretical case of pure inductance in the 
circuit, and unity where there is no in- 
ductance, as is illustrated in Fig. 17, 
where ¢is zero, hence cos ¢ —1. 

The practical meaning of the power- 
factor is that the actual power delivered 
to a receiving circuit is only that part of 
the apparent power which is represented 
by the fractional value of the power-fac- 
tor; for example, if a 200-kilowatt gener- 
ator is running at normal voltage and 
amperage on a circuit having a power- 
factor of 0.707, as above, only 141.4 
kilowatts will be actually delivered, the 
remainder being represented by that part 
of the power curve below the line, which 
indicates the power stored in the mag- 
netic field, like that stored in a coiled 
spring. It is returned to the circuit when 
the voltage drops to zero, just as the en- 
ergy of the coiled spring is released when 


the tension of the spring is relieved. 
[To be continued.] 

ede 

Central Electric Railway Association. 








The regular meeting of the Central 
Electric Railway Association will be held 
at the Lima House, Lima, Ohio, on Thurs- 
day, November 19. A number of guests 
from Ohio, Kentucky, Michigan and Indi- 
ana have signified their intention of being 
present. 

The Central Electric Traffic Association 
wil) hold a meeting at the same place on 
November 18. 
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PROTECTION OF ELECTRICAL CIR- 
CUITS FROM LIGHTNING.’ 





BY E. E. F. CREIGHTON. 





The problem of the design of apparatus 
for the protection of electrical circuits has 
been entirely different from the problem 
affecting the design of other electrical ap- 
paratus. When we start at the factory 
to design a motor, generator, electric lamp 
or anything of that kind we know what 
conditions must be fulfilled ; we know that 
we have a certain potential to produce; 
we want to burn so many lamps on a cir- 
cuit or produce so many horsepower in 
motors. On the other hand, until very 
recently, lightning arresters were built to 
protect against an unknown condition on 
the circuit. It was well known that there 
were induced strokes on the circuit from 
the discharges of cloud, but the nature 
of the surges was unknown. 

During the last three years very exten- 
sive measurements, starting first in the 
laboratory and then finally carrying the 
methods to the line have been made of 
the conditions of lightning existing on 
power circuits. The details of these tests 
are too extensive to take up in the short 
time at my disposal. A few brief state- 
ments of results only will be presented. 

Last summer two of us spent considera- 
ble time at the Animas Power and Water 
Company in Colorado, where they have 
vicious storms practically every day dur- 
ing the lightning season. The frequency 
of cloud lightning was measured and was 
found to be in the neighborhood of about 
1,000,000 cycles per second. The fre- 
quency of discharge from an idle line was 
also taken and found to be about 3,000 
cycles. When power is on and an accident 
to an insulator happens there is a fre- 
quency of recurrence which is usually 
about the same as the alternations of the 
generators, say 120 times per second. 

It is possible to predetermine the num- 
ber of amperes of lightning current for 
every volt of abnormal potential on the 
line. 

We have made no tests on direct strokes 
of lightning, because it is so very difficult 
to get them; they occur infrequently, and 
when they do occur it is best to be out of 





1An address delivered before the Ohio Elec- 
tric Light Association at Put-in-Bay, August 
26, 1908. The author is assistant professor in 
electrical engineering at Union University, 
Schenectady, N. Y. His investigation of light- 


ning phenomena under the leadership of Dr. 
Cc. P. Steinmetz has attracted wide attention. 
While an abstract of this address appeared in 
a recent issue of the Electrical Review, the 
present treatment is more comprehensive and 
‘was revised by Mr. Creighton for the Western 
Electrician. 


the way. Our tests were on induced 
strokes. Occasionally we found potentials 
momentarily on the line as high as many 
hundreds of thousands of volts, between 
300,000 and 500,000 volts. 

The next factor measured was the quan- 
tity of electricity in the stroke. That of 
course varies with every cloud and with 
the relative position of the cloud and the 
line. 

The most important factor was the du- 
ration of the lightning stroke. The ordi- 
nary lightning stroke had a measured du- 
ration of about 1-100 of a second; the 
menace is not in the actual duration of 
the stroke, but in its recurrence. Numer- 
ous cases were recorded where a stroke of 
lightning would be followed by seven suc- 
cessive strokes within a second. This has 
been the cause of some of the failures of 
the multi-gap arresters. 

There are many cases of high-potential 
surges on the line. For the present analy- 
sis these can be resolved into four condi- 
tions. The first is the direct stroke of 
lightning. A direct stroke of lightning 
very seldom hits a line; it hits a tree or a 
building somewhere near, and on the line 
there is simply an induced stroke. A 
direct stroke usually goes to ground within 
that distance. The best protection to a 
line that can be given against a direct 
stroke is to install an overhead ground 
wire and ground it frequently. The over- 
head ground wire is usually unnecessary 
in cities, because the same kind of pro- 
tection will be given by the overhanging 
trees and buildings. 

The second kind of a lightning stroke 
is the induced lightning stroke, which 
comes from the cloud being over the line 
and inducing a charge on the line. This 
is a problem which is quite easy to take 
care of and which is well taken care of 
at the present time by the multi-gap ar- 
rester. The multi-gap arrester in its lat- 
est improvement has four paths to ground, 
so that it can take care of lightning of 
wide ranges of frequency and quantity of 
electricity. The only condition in this 
category of lightning the multi-gap ar- 
rester cannot always take care of is that 
of severe multiple strokes already men- 
tioned. 

The third condition on the line, and it 
is the most important and the hardest one 
to take care of, is due to an accidentally 
grounded phase—for example, the break- 
ing of an insulator so that the are can 
play from the line to the pin, say, or from 
the line to a green branch, or from the 
line over the bushing of a transformer to 
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the case which is grounded. These are 
the three conditions usually met. 

Every time the arc jumps from the line 
to ground conductor, and it does it every 
half cycle as a rule, there is a surge set 
up on the other phases of the system 
which will tend to make them discharge 
through the internal windings, bushings 
or insulators. In so doing the surge will 
cause a short-circuit of the generator and 
an interrupted service. 

It is hazardous to the internal insula- 
tion of the apparatus to allow these surges 
play over the system. The hazard varies 
greatly on different systems. On high- 
tension systems some apparatus is de- 
stroyed by such surges within a second. 
On other systems the accidental ares have 
existed for hours without causing any 
visible damage. In this case if there is a 
multi-gap arrester on the circuit and its 
gap length is small enough to spark it 
will discharge during the first surge. It 
puts out its own dynamic arc at the end 
of the half cycle of the generator wave, 
but again the generator potential rises in 
the opposite direction and starts the acci- 
dental are again; the surge is re-estab- 
lished on the circuit again and the multi- 
gap arrester discharges. Now, the multi- 
gap arrester cannot be designed to carry 
the current continuously at any reasonable 
commercial cost ; consequently, under these 
continuous surges the multi-gap arrester 
must necessarily be destroyed. The only 
lightning arrester that can take care of 
continuous surges is the aluminum ar- 
rester. Of that I will speak later. 

The fourth condition requiring protec- 
tion is one that has come up recently. It 
seems to occur mostly on motor circuits— 
for example, in a large building fed by 
direct current, where electric motors for 
elevators and other purposes are operated. 
If the load on that building becomes so 
great that a fuse blows, then the circuit 
of the building is disconnected from the 
main circuit, with the meter on the iso- 
lated side. Sometimes the motor fields 
discharge and raise the potential to such 
a high value as to destroy the meter. It 
is evident that if a heavy current is flow- 
ing through a motor and the circuit is 
suddenly broken the conditions are ex- 
actly the same thing as in an induction 
coil. The value of voltage from the elec- 
tromagnetic kick depends on how quickly 
the are is broken and how quickly the 
magnetism changes. The protection for 
this surge of potential is a direct-current 
type aluminum arrester. 

Recapitulating, four kinds of lightning 
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potentials or surges that have to be met 
are: First, a direct stroke of lightning; 
second, an induced stroke from a cloud; 
third, an accidentally grounded phase, and 
fourth, the inductive kick from a direct- 
current motor circuit. 

Just a few words about the aluminum 
arrester and the principle of its action. 
There are two forms now on the market, 
one for alternating current and the other 
for direct current. The alternating-cur- 
rent aluminum arrester consists of a series 
of cells made up of inverted cones, one 
setting inside of the other and separated 
by small fiber washers. The space be- 
tween these cones is about half filled with 
electrolyte of good conductivity, then the 
whole mass is immersed in a tank of oil. 
The oil acts beneficially in two ways; 
first, it insulates the parts not immersed 
in the electrolyte; and second, it cools the 
cell so that the arrester may operate for 
a long time. The arrester being made up 
of multiple cells, its characteristics are the 
same as the characteristics of a single cell. 
The number of cells in an arrester is 
found by dividing the voltage by 300 
volts. 

The characteristic action of an alumi- 
num cell is very similar to a lead storage 
battery on a direct-current system. If a 
storage battery floats on a 600-volt sys- 
tem, say, the battery will take the current 
until the voltage per cell rises to about 
2.2 or 2.5 volts. At that time the current 
in the battery is reduced to almost nil by 
the counter electromotive force. However, 
if the voltage on the circuit is carried 
above 600 volts, a heavy dynamic current 
will flow through the battery. The value 
of this current will be found by dividing 
the excess voltage by the internal resist- 
ance of the battery. If the resistance of 
the battery is one-half ohm, there will be 
two amperes of current for every volt 
above 600, but no current at 600 volts. 
Thus a storage battery on a direct-current 
circuit is one of the best kind of lightning 
arresters for discharging low-frequency 
surges because it holds back the dynamic 
current and allows only the excess voltage 
to discharge through it. 

An aluminum arrester acts very simi- 
larly. The aluminum plate is carried 
through a chemical process by which a 
film of microscopic thickness is formed on 
the surface. It is shown on the surface 
as an iridescent color, or a slight whitish 
appearance. This film bears much the 
same relation to the circuit as the counter- 
electromotive force does in the battery. 
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Take two cells on a 600-volt, direct-cur- 
rent circuit, for example, the leakage of 
current will be about 0.001 of an ampere, 
but for every volt of pressure above 600 
the cells will allow current to flow through 
them equal to the excess voltage, divided 
by the resistance of the electrolyte. Since 
the resistance is about one-half ohm, you 
can see that means about two amperes for 
every volt excess. By the time double 
voltage is reached over 1,000 amperes are 
flowing through that cell. 

The aluminum cell acts just like a 
safety valve on a steam boiler. At normal 
pressure there is practically no discharge, 
but at abnormal pressure the electric 
valves open up—there are myriads of 
them on the surface of this aluminum 
plate—allowing the electricity to flow 
through. In a direct-current cell the ratio 
of the current between normal potential 
and double potential is about 1,000,000; 
in other words, the current increases from 
0.001 ampere to 1,000 amperes. 

There is still one important precaution 
io take when making the installation of 
these arresters: Make the arrester circuit 
as short and of as low inductance as possi- 
ble, or the arrester will be ineffective for 
very high frequency discharges. 

In the alternating-current lightning ar- 
resters made for voltages from 2,300 to 
110,000 volts, a gap is placed in series, in 
order to prevent the wearing of the plates 
by the constant action of the alternating 
current. The alternating current wears 
the plates very much more rapidly than 
the direct current. 

These alternating-current lightning ar- 
resters are designed to carry a discharge 
continuously for half an hour. If an ac- 
cidental ground, due to a broken insulator 
or other cause, takes place and sets up 
continual surges, it is estimated that in a 
half hour the trouble may be removed. 
This may be done, first, by switching to 
an auxiliary line; second, by sending a 
man out to the trouble; third, by putting 
a metallic ground connection to the af- 
fected phase. It is the are between the 
phase wire and ground that causes the 
surges of potential. The phase that is 
grounded can usually be located by look- 
ing at the lightning arresters. Of the 
three phases, the gap that does not arc 
is connected to the wire upon which the 
trouble exists. 

In conclusion I wish to state what has 
been accomplished with these lightning 
arresters. The cone lightning arrester has 
been in operation for a number of years. 
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The most conclusive experience has been 
obtained by the installation on the Animas 
Power and Water Company’s line in Colo- 
rado, where they have eleven aluminum 
arresters. During the month of July last 
year, they had about ten storms, and 
twenty-two interruptions of service. I can- 
not give you, offhand, exact figures, but 
only approximate. This year, with the ar- 
resters on the circuit at nearly every sta- 
tion, they had eighteen storms, and no in- 
terruptions of service. They had one in- 
terruption of service during the month, 
which occurred at a station where they had 
no protection. They have thirty stations 
to protect there, and they did not have 
time to get all the arresters in. This one 
interruption at that time cannot be at- 
tributed to the lightning arresters. 

In conclusion, the state of lightning 
arresters, as now designed, is such that 
we can predetermine beforehand just ex- 
actly what the lightning arrester will do. 
The discharge rate is tested by applying 
dynamic voltage. The characteristics of 
the usual lightning discharge have been 
measured and the arresters given a large 
margin of safety to meet the requirement. 
The records of what an arrester will do 
are available, the same as for motors of 
standard make. 








ede 
Electricity in Japan. 
Vice-Consul E. G. Babbitt, of Yoko- 
hama, transmits an article from a local 
newspaper on the development of the elec- 
iric industry of Japan from which the 


- following resume has been made: 


“The authorized capital of electric un- 
dertakings in 1903, 28,500,000 yen ($14,- 
193,000), of which 24,000,000 yen ($11,- 
952,000) was paid up, had risen to 
138,000,000 yen ($68,724,000) in 1907, 
of which 87,500,000 yen ($43,575,000) 
was paid up. The electric works under- 
taken chiefly represented lighting and 
tramways. The number of lights supplied 
in 1903, 365,000, had increased in 1907 
to 859,148. Tokyo and Osaka require 
each 100,000 lights. Electric tramways 
show equal development. In 1903 the 
mileage was thirty-eight, which rose to 
119 in 1907, and will be largely added 
to by construction during the present 
year.” 

After reciting the foregoing progressive 
electric undertakings the newspaper arti- 
cle concludes as follows: “It is to. be 
specially noted that while the works have 
been making steady progress not a few 
of the companies are in serious financial 
straits.” 
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Electrical Notes from Great Britain. 


Beyond all possibility of doubt, when 
reviewers come to sum up the electrical 
doings of 1908 in the United Kingdom, 
they will describe the Manchester Elec- 
trical Exhibition, just closing, as the most 
important event of the year. With the 
great masses of the industrial workers in- 
terested in the very extensive textile and 
engineering industries of the Manchester 
and Lancashire districts, the show has been 
extremely popular: indeed, on Saturday 
afternoons and evenings, when these have 
put aside their factory and works attire, 
the too-small gangways in the exhibition 
hall have been filled to overflowing by 
large numbers of such employes who are 
not only interested in, but are anxious to 
he instructed in, the applications of elec- 
irie power to the classes of machinery 
with which they are in everyday touch. 
This point is emphasized because the 
power side of the exhibition is by a long 
way its strongest. With the stimulation 
that the last vear or two has given to 
electrical installation work in textile fac- 
tories, it is but natural that a number of 
exhibits of electrically-driven looms and 
other machines of the same class should 
be of particular interest to the mill em~ 
plove. Other motor applications in- 
clude a goodly number of machine tools 
electrically driven. In the matter of 
power plant of fair size, the exhibition is 
very satisfactory, for there are a number 
of turbo-generator examples, including the 
Musgrave-Zoelly, the Howden-Zoelly, and 
the British Thomson-Houston Curtis ver- 
tical and horizontal types; other prime 
movers present are a British Westinghouse 
gas engine (150 horsepower), a Diesel oil 
engine by Mirrlees, Bickerton & Day, 
and steam and gas-driven sets of various 
makes, including a Crossley suction gas 
plant and engines. An electrically-op- 
erated hammer, numerous motor-driven 
pumps, and many other things might be 
enumerated to emphasize the importance 
of the show as a demonstration of modern 
electric-power generation and utilization, 
were it necessary. 

The exhibition has, however also been 
affording, not only the Manchester man, 
but also all electrical engineers and 
traders who have been going into Man- 
chester from near and from far, an 
excellent opportunity for seeing an ad- 
mirable and varied display of the newest 


[From our British Correspondent. | 


forms of electric lamps. Owing to the 
lack of natural illumination in the hall, a 
splendid opportunity was given to all the 
lamp makers to give very lengthy dis- 
plays. The names hardly require stating 
here, but all the usual and well-known 
incandescent, carbon, metallic-filament, 
flame, and other lamps are shown—some 
of them very attractively, and altogether 
a striking effect was produced. 

The substation supplying energy for 
lighting the buildings and supplying the 
wants of power users in all parts of the 
hall, occupied a central position and was 
an open affair, so that the spectator might 
see the installation at work, taking the 
high-pressure, 6,500-volt, three-phase cur- 
rent from the Corporation Stuart Street 
generating station and reducing and con- 
verting it for a 230-volt lighting system, 
and to 400 to 500 volts direct current for 
power. A %00-kilowatt Westinghouse ro- 
tary converter and an 800-kilowatt, three- 
phase, static transformer for same; a 600- 
kilowatt Bruce-Peebles three-bearing-type 
motor-converter; a 500-kilowatt General 
Electric two-bearing-type, induction mo- 
tor-generator (each set being arranged 
for three-wire balancing), were serving 
for direct-current purposes. For alter- 
nating-current service there were three 
Westinghouse static transformers. 

It goes without saying that no such 
impressive and educational exhibition 
could be held in the heart of an industrial 
district with so many power-driven textile 
and other factories not yet.changed over 
to electricity, or with such large numbers 
of the gas-using resident, without the 
business of electricity supply and of elec- 
trical machinery supply being greatly 
benefited. 





That there is a need for benefit of this 
kind to be brought to some departments 
of the industry at the present time ap- 
pears from various signs, including some 
remarks offered by Mark Robinson to 
shareholders of Willans & Robinson, Lim- 
ited, turbine makers. The Rugby company, 
whose experiences leading up to the de- 
velopment of the Willans turbine business 
have already been related in the ELEc- 
TRICAL REVIEW, complains that the times 
are very difficult and that the future is 
hard to foresee. Demand is small, com- 
petition is great, profits are cut to the 


lowest point. The company’s best cus- 
tomers were the municipalities, and these, 
said Mr.- Robinson, were restricting their 
enterprises, partly in deference to a public 
feeling which was widely spread, but 
partly, also, as regarded electric lighting, 
owing to the introduction of the metallic- 
filament lamp, which used so much less 
current than the old carbon lamps. Re 
duced cost to the consumer would doubt- 
less be followed by a great extension of 
electric lighting, when more plant than 
ever would be wanted, but “for the pres- 
ent there was an undoubted check” upon 
the steam-turbine manufacturing business. 





Turning now to the speech of John 
Kerr to shareholders in Dick, Kerr & 
Co., Limited, one of the foremost and 
most successful electrical-plant manufac- 
turers and tramway contracting concerns 
in the United Kingdom, we find some fur- 
ther observations concerning the prevail- 
ing state of things industrially. The keen 
competition of the past two years has, ac- 
cording to Mr. Kerr, become accentuated. 
and he cannot see much likelihood of it 
becoming less keen. In addition to se 
vere trading competition, the financia) 
crisis in America had had its effect al] 
over the world, making investors hesitate 
to enter into new enterprises. Further, 
owing to the financial crisis and the high 
bank rate, municipal borrowing had been 
considerably restricted. This, in view of 
the fact that the company was largely 
dependent upon the municipalities for 
one particular branch of its business, had 
had a serious effect upon its turnover. As 
the result of all this the company was 
devoting most of its energies to develop- 
ing colonial and foreign electrical busi- 
ness, and a very large proportion of the 
machinery then under course of manufac- 
ture at its works at Preston was for 
abroad. 





Having felt the transportation pulse of 
one of its districts for a sufficient time by 
means of motor omnibuses, the Municipal] 
Corporation of Wolverhampton has ar- 
rived at the conclusion that a tramway is 
warranted, and it is going to lay down 
the Lorain surface-contact system (Lea 
Road and Penn Fields District) at 
a cost of something over $100,000. Com- 
ing at a time when surface-contact trac- 
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tion is not having things by any means 
all its own way, this decision is at least 
noteworthy, though the Wolverhampton 
Corporation has all its existing lines 
equipped on the Lorain principle. Folke- 
stone, Sandgate and Hythe are three con- 
tiguous attractive seaside resorts on the 
southeast coast which have been the scene 
of endless controversy as to systems of 
electric traction. The National Electric 
Construction Company is interested in the 
proposed scheme, and it is reported that 
it is wanting to change over from its orig- 
inal idea of using the Dolter surface-con- 
tact system and employ instead the over- 
head trolley. The company, as was an- 
nounced some months ago, had to take out 
its Dolter track at Musselburgh and resort 
to overhead-trolley There 
may, however, be more difficulty in secur- 
ing the necessary local sanction for over- 
head wires in such a district as Folkestone 
or in Sandgate. Earl Radnor, the lord 
of the manor, who is the owner of the 
greater part of Folkestone, has resisted 
most strenuously hitherto any attempt to 
introduce overhead wires for tramways. 
That seems to be the reason why these 
popular places have to be so long without 
sufficient transportation accommodation 
for the vast multitudes of visitors who 
find their way there for holidays in the 
course of a year. 

The “C. B.” surface-contact system is 
being employed for some miles of track 
It is now 


equipment. 


at Lincoln, as already stated. 
said that tramway extensions costing be- 
tween $100,000 and $125,000 are to be 
taken in hand there. 

The Liverpool City Council may shortly 
decide to run cars on an electric trackless- 
trolley system to Broad Green Road. 


The last few weeks have witnessed the 
reopening of many of the engineering and 
scientific societies after the summer va- 
cation. J. E. Darbishire opened up for 
discussion at the Institution of Mechan- 
ical Enginers, in London, a subject whose 
importance is becoming increasingly rec- 
ognized in recent years, namely, the re- 
pairs, renewals, deterioration and depre- 
ciation of plant and machinery. He 
remarked that in the systematization of 
the management details of an engineering 
establishment which had been a feature 
of recent years, the method of dealing 
with the wear and tear, repair and re- 
newal, and depreciation of plant and ma- 
chinery had strangely escaped attention. 
There seemed to be as many different ways 
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of treating the question as there were 
engineers or accountants. 

The Association of Engineers - in - 
Charge, a useful society of practical men 
which has grown in popularity during the 
last year or two, opened on October 14 
with an address on “Smoke” by its presi- 
dent, James Swinburne. On the same 
evening, at University College, Prof. J. 
A. Fleming delivered a lecture, introduc- 
ing a special course on the scientific 
principles of radio-telegraphy and radio- 
telephony. The Physical Society of Lon- 
don commenced with a visit to the Na- 
tional Physical Laboratory to witness a 
series of demonstrations of work in prog- 
ress there. On October 15, A. F. Bennett 
discoursed on “Steam Engineering Prog- 
ress” before the Rugby Engineering Soci- 
ety, whose membership consists largely of 
members of the staff of the British Thom- 
son-Houston Company and Willans & 
Robinson, at Rugby, and of which so- 
ciety he is this session’s president. 

The arrangements of the Institution of 
Electrical Engineers for London meetings 
are not yet announced, but the Manchester 
section has got to work, Miles Walker, 
the chairman, delivering his address on 
October 23. 


The Cleveland and Durham Electric 
Power Company has agreed with the 
Waste Heat and Gas Electrical Generating 
Stations Company to operate power sta- 
tions erected by the latter company, at 
the works of the Weardale Steel, Coal and 
Coke Company at Tudhoe, Spennymoor, 
and of Sir Bernard Samuelson & Co., 
Newport, Middlesborough. Arrangements 
have also been made for supplying four 
new rolling mills that are under con- 
struction in the Cleveland district. There 
is now 20,105 horsepower connected with 
the system, as compared with 9,172 horse- 
power a year ago. A further 8,850 horse- 
power will be connected up shortly. In 
referring to this company’s business, it 
will be fitting to mention that on October 
3 many mining engineers journeyed to the 
works of Ernest Scott & Mountain, Lim- 
ited, at Gateshead, to inspect a large main 
and tail haulage plant which is to go 
into the Loftus mines of Pease & Part- 
ners, to be driven by three-phase current 
obtained from the Cleveland Power Com- 
pany’s mains. The haulage gear has two 
drums six feet in diameter and thirty-two 
inches wide, running loose on an 11-inch 
diameter shaft between two bearings; a 
third bearing carrying the outer end of 
a shaft supporting the large spur wheel 
which is keyed to the drum shaft and is 
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driven through double-reduction gearing 
by a 350-horsepower slip-ring, three-phase 
motor, designed for 2,750 volts and forty 
cycles. It runs at 345 revolutions per 
minute, and the rope speed of the drums 
is nine miles per hour. A further 350- 
horsepower, three-phase motor is being put 
in to drive an existing haulage by rope 


gearing. 





The London electric power question has 
again been engaging the attention of poli- 
ticians at Westminster. A debate on the 
London and District Electricity Supply 
Bill, which received so much attention 
some months ago, and was awaiting the 
further deliberation of another parlia- 
mentary committe, took place on October 
19, when, by a majority, it was decided 
to insert in the bill a clause granting 
purchase powers for the undertaking to 
the London County Council, who may 
thus, in course of time, become the elec- 
tric-power-supply authority for not only 
London, but a good many other places 
outside it as well. There was stout re- 
sistance offered on behalf of London and 
outside municipal authorities who have 
their own generating and distributing sys- 
tems already, but, as stated, the result was 
the declaration of a principle in favor of 
ultimate London County Council control. 
The bill has farther to go yet before it 
will be out of the wood, and probably 
when it has passed all parliamentary 
stages it may have its greatest difficulty 
in getting the public to subscribe the cap- 
ital it requires, at a reasonable price and 
at a low rate of interest. 

Abert H. Brince. 

London, October 28. 
edo 
Alabama Lighting and Traction Asso- 

ciation Formed. 








About thirty representatives from va- 
rious cities of Alabama met at Montgom- 
ery and formed the Alabama Lighting and 
Traction Association. The call was ex- 
tended by A. H. Ford, president of the 
Birmingham Railway, Light and Power 
Company, who was elected temporary 
chairman of the association. The pur- 
pose of the association is set forth to be 
to benefit the electric, gas and tractton 
properties of the state, and the meetings 
will be addressed by members and others 
on technical subjects of value to the as- 
sociation. At a meeting to be held within 
a month the permanent organization will 
be effected and officers elected. F. K. 
Jackson of Mobile was made temporary 
secretary and treasurer. 








Be 
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MODERN SUBSTATION APPARATUS.’ 





BY E. W. ALLEN. 





It is the purpose of this paper to list 
several sizes of synchronous converters, 
synchronous and induction-motor-driven, 
low-voltage direct-current generators, and 
compare their relative advantages and dis- 
advantages with the object of determining 
which of the three types is best suited to 
the conditions usually found in sub-sta- 
tions supplying direct current to a 125- 
250-volt three-wire bus and receiving cur- 
rent, first from a 6,600-volt, three-phase, 
twenty-five-cycle generating station, and 
second, from a generating station having 
the same type of generators but a fre- 
quency of sixty cycles per second. 


SYNCHRONOUS CONVERTERS. 


The synchronous converters, or, as they 
are more commonly termed, rotary con- 
verters, are equipped with regulating poles 
capable of giving a range of from 240 to 
300 in the direct-current voltage. This 
means of controlling the direct-current 
voltage is radically different from any- 
thing heretofore employed and represents 
the latest advance in the art of manufac- 
turing this particular class of apparatus. 
In any synchronous converter the direct- 
current voltage has a definite value or 
ratio with respect to the alternating cur- 
rent voltage impressed upon the collector 
rings, which can be varied within certain 
limits by changing the width of the pole 
arc. The function of the regulating pole 
is to vary the width of this arc, and hence 
the ratio of alternating to direct-current 
electromotive force by assisting or oppos- 
ing the flux in the main pole. In other 
respects the converters are similar to 
standard machines.. Three-phase air-blast 
transformers have been used in compiling 
these figures. The primary windings are 
provided with four two-and-one-half per 
cent taps, and the secondary windings are 
so arranged that a connection can be made 
for the neutral of a three-wire system. 


SYNCHRONOUS MOTOR-GENERATOR SETS. 


The motor-generator sets consist of a 
synchronous motor mounted on a common 
base, with and direct-connected to a 
commutating-pole shunt-wound generator. 
The motors are designed to operate at 
eighty per cent leading power factor, so 
there is available in each machine, in ad- 
dition to sufficient capacity to drive its 
generator at full output, a margin of sixty 


1 Abstract of a paper read before the Associa- 
tion of Edison illuminating Companies, Lenox, 
Mass., September 15-17. 


per cent of its rated capacity for phase 
control. An amortisseur winding is placed 
over the revolving field to assist in start- 
ing and to relieve any tendency on the 
part of the motor to pulsate. The field 
winding of the motor is designed for ex- 
citation at 125 volts, and if current at this 
voltage is not available, exciters should 
preferably be direct connected to the sets. 
Their cost, however, is not included in 
the prices listed, and the cost of the com- 
plete set with exciter is from four to six 
per cent greater than the figures given in 
the table. The current output of the gen- 
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resistance is short-circuited in successive 
steps by means of a controller, the last 
step being short-circuited when the motor 
reaches full speed. The generators are du- 
plicates of those forming part of the syn- 
chronous motor sets previously described. 


COMPARATIVE VALUES. 


The synchronous motor-generator set 
has been selected as a basis for the com- 
parisons made in Table I. The values for 
the synchronous converters and induction 
motor sets are expressed in percentage 
of the corresponding values in the syn- 


TABLE I—COMPARATIVE EFFICIENCIES, PRICES, FLOOR SPACE AND WEIGHTS. 





























EFFICIENCIES, 
25 Cycles, 60 Cycles. 
: Syn. Mot. Ind. Mot. | Syn. Syn. Mot. Ind. Mot. Syn. 
K. W. Capacity. Gen. Set. Gen. Set. | Convtr. Gen. Set. Gen. Set. Convtr. 
} Sea Ae 
300 Full Load 84 42.4% | + 6.5% 863 1.4%  +2.2% 
Fy a 823 42.1% | + 7.6% 85 —2.0% +2.1% 
$ “ 77 +4.0% | +12.3% 813 —2.7% +1.0% 
500 Full“ 854 +2.3% | + 6.1% 873 —8.5% +1.4% 
3 “ 833 421% | + 7.7% 86 —1.1% +1.2% 
+ o 793 +3.8% | +11,0% 83 —=egeer lokssadcxcuseees 
| | = 
1000 Full“ 874 + (906 | -eraraee 872 ee eee 
3 86 + 6% | + 5.2% 86 — he 
4 as | $24 +1.7% | + 9.4% 83 Ret |) eee ne 
2000 Full‘ 88} + 6% | + 4.5% 88} a 1 eee eene 
Fy i 863 + 3% + 5.7% 864 SEES | Sy Mone ane ict 
$ ‘e 823 +2.4% + 9.3% $3 aaa. 4 ee 
i — —_ — 
PRICE PER K. W. 

300 $26.17 | + 6% — 4.0% | $25.75 + 3% —3.0% 

500 24.70 | —1.4% —11.7% 23.20 + 9% —2 0% 
1000 20.25 —3.0% — 5% 19.45 BE | Seen 
2000 19.10 | —2.0% +10.0% 18.10 +5.0% | pater eee 

FLOOR SPACE. 

300 80 | +13.7% 67 +43% 

500 122 Same as + 8.3% 110 Same as +36% 

1000 136 | Syn. Mot. +25 .0% 140 Syn. Mot. 

2000 440 | en. Set. — 8.4% 435 Gen. Set. 
WEIGHTS. 

300 50000 —2.0% —36.0% 48000 —2.0% 16.7% 

500 68000 —4.4% —30.0% 65000 —4 6% 15.4% 
1000 98000 —8.1% — 5.0% 92000 —3.3% 

2000 215000 —7.0% — 2.3% 212000 —1.4% 





erators is based on 275 volts, but they will 
commutate this current successfully at any 
voltage between 240 and 300 volts. 


INDUCTION MOTOR-GENERATOR SETS. 


The induction motor-generator sets are 
in general similar to the synchronous 
motor-generator sets. The rotors of the 
induction machines are equipped with a 
definite three-phase, star-connected wind- 
ing, the open end of each phase being con- 
nected to a collector ring mounted on the 
end of the shaft. An external resistance 
is placed in series with this winding to 
limit the flow of current and increase the 
torque when the motor is started. This 


chronous motor set. The sign preceding 
a figure denotes whether it should be 
added or subtracted from the figure given 
on the synchronous motor. 

EFFICIENCY. 

An analysis of the figures given in 
Table I will show that the twenty-five and 
sixty-cycle synchronous converters are su- 
perior in efficiency at all loads to either 
type of motor-generator set, the difference 
being particularly marked at light load on 
the twenty-five-cycle machine. The brush 
friction and windage constitute a rela- 
tively larger proportion of the losses in 
the sixty-cycle converter, and its efficiency 
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at light load only exceeds that of the mo- 

tor-generator set by a small amount. The 

induction motor set is more efficient than 

the synchronous motor set at twenty-five 

cycles but less efficient at sixty cycles. 
PRICE PER KILOWATT. 

With the single exception of the 2,000- 
kilowatt, twenty-five-cycle unit, the syn- 
chronous converters are less expensive in 
both frequencies than the motor-generator 
sets. In the larger sizes the twenty-five 
cycle induction motor sets are less expen- 
sive than either of the synchronous ma- 
The high cost of the 300-kilowatt, 
twenty-five-cvcle set is 
due to the external starting devices which 
constitute a relatively large proportion of 
the cost of the motor. The sixty-cycle 
synchronous motor-generator sets are less 
expensive in all sizes than the induction 
machines listed at this frequency. 


chines. 
induction-motor 


WEIGHTS. 


The weight of the motor-generator sets 
is, owing to the high speed, slightly less 
than that of the synchronous converters, 
with its accessories, the induction motor 
weighing less in both frequencies than the 
synchronous-motor set. 


RELIABILITY. 


Advocates of the induction motor an- 
ticipate trouble from “hunting” of the 
synchronous machines, but the cause of 
this trouble is a condition of the line or 
system to which the synchronous machine 
is connected, and can usually be found 
and overcome. Wide fluctuation in the 
voltage of the alternating-current supply 
has also been assigned as a source of 
trouble with the synchronous machines, 
but there is no very good reason why such 
conditions should exist, as the regulation 
of the supply voltage can be controlled 
within narrow limits by the judicious use 
of an automatic voltage regulator arranged 
to control the excitation of the generators 
in the main station. The excellent pro- 
tection afforded by the use of speed-limit- 
ing devices, reverse-current relays and cir- 
cuit-breakers practically eliminates the 
possibility of damage due to runaways or 
overloads. 

VOLTAGE REGULATION. 

Voltage regulation over wide ranges is 
a matter of great importance in the class 
of sub-stations considered by this paper. 
Edison three-wire systems require a range 
in voltage of at least 240 to 275 volts, and 
in many cases a considerably higher volt- 
age than the last-named figure is required 
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for charging storage batteries. Excellent 
results have in the past been obtained from 
shunt-wound generators, but it has been 
found necessary to add a large amount of 
extra shunt field copper and magnetic ma- 
terial to secure good operation over this 
range in voltage. The addition of com- 
mutating poles has made it possible to 
operate high-speed generators with excel- 
lent commutation at voltages considerably 
below normal, but they do not assist ma- 
terially in reaching the higher ranges. It 
is the usual practice to base the current 
output on the highest voltage, and it has 
not been practicable to obtain appreciably 
higher voltages, even though the output 
was kept constant by a reduction of the 
current in proportion to the increase in 
voltage. With the synchronous converter 
equipped with regulating poles it is pos- 
sible to obtain a wide range in voltage 
without materially increasing the cost over 
that required to give a lower range. 

The excitation of a regulating-pole con- 
verter can be controlled by means of an 
automatic regulator, and the direct-cur- 
rent voltage kept constant even with 
wide variations in the voltage of the alter- 
nating-current supply. The regulator may 
also be adjusted to hold a constant load 
on the converter and cause storage bat- 
teries or other machines to carry fluctua- 
tions in the load beyond a predetermined 
amount. 

PHASE CONTROL. 


The synchronous motor-generator set is 
the logical choice for installation on a sys- 
tem carrying a low-power-factor load, as 
extra capacity for improving the power 
factor can be furnished at a small increase 
in the first cost. For example, a 1,250- 
kilovolt-ampere motor will drive at full 
output a 1,000-kilowatt generator and in 
addition deliver to the line 750 kilovolt- 
amperes for improving the power factor. 


METHOD OF STARTING. 


Storage batteries are installed in the 
majority of lighting sub-stations, and di- 
rect-current starting is to be recom- 
mended in such cases for all three classes 
of machines. If direct current cannot be 
obtained from such a source, a failure of 
the alternating-current supply will cause a 
complete shutdown of the sub-station and 
require the starting of at least one unit 
from the alternating-current side, after 
which direct current will be available for 
starting the remaining units. All of the 
machines described in this paper are ad- 
mirably adapted for starting from the 
alternating-current side. The resistance 
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in the secondary circuits of the induction 
machines limits the flow of current at 
starting to a value considerably less than 
that required at full load. Synchronous 
motors are started by means of starting 
compensators connected between the motor 
terminals and the line. Synchronous 
converters can be started from one-third 
and two-thirds taps on the secondary of 
their transformers. When motors are 
started in this manner it is not necessary 
té6 synchronize them with the line: conse- 
quently the machines may be very quickly 
started from rest and placed under load. 
Alternating-current starting motors pos- 
sess a number of disadvantages without 
offering any particular advantages over the 
methods of starting described above and 
their use is not recommended. 
-—_—_ @@e- 
Electric Scrubber for Ships’ Hulls. 


Many devices have been invented to 
clean a ship’s fouled bottom without the 
necessity for docking, and perhaps the 
most effective of these was the old-fash- 
ioned hogging brush with which the sub- 
merged parts of the hull were scrubbed, 
but difficulty was always experienced in 
applying sufficient force to the brushes, 
writes the English correspondent of 
the Scientific American. Electromagnets 
mounted on the brush battens hold the 
bristles firmly against the iron or steel 
hull of the ship while the “mat” or gang 
of brushes is being dragged over the sur- 
face. The brushes are set at an angle on 
the principal working battens, while other 
brushes set square precede the magnet 
poles, affording them a clean surface on 
the hull to which to adhere. The pole 
pieces are rocker-shaped, being arranged 
to cant the brushes to secure a flicking 
action against the accumulated matter. 
The current to excite the adhesion mag- 
nets is supplied either from the ship itself 
or a special tender lying alongside, and 
the entire mat is dragged back and forth 
across the bottom of the hull by a steam 
winch. A tractive effort of about 3,000 
pounds is required to drag the mat against 
the resistance interposed by the marine 
material and friction at the pole pieces. 
The gear is very simple, and several men 
from the ship’s crew can clean a 4,000- 
ton ship in eight hours at an expense of 
$100, including cost of labor, current and 
power. An 18,000-ton battleship can be 


‘cleaned in twelve hours, it is said, and 


vessels scrubbed by this method are found 
to be entirely free from marine growths 
when examined in dry dock. 
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Some Large Telephone Cables. 


A number of large telephone cables 
were made recently by the well-known 
cable manufacturers, British Insulated & 
Helsby Cables, Ltd. Fig. 1 shows an 
§00-pair cable made of such a size that 
it can be drawn into a standard three- 
inch pipe. Several miles of this cable are 
in use by the National Telephone Com- 
pany of England and various colonial and 
foreign administrations. The conductors 
weigh ten pounds per mile. Each is in- 
sulated by a single layer of manila paper, 
applied spirally; the longitudinal method 
of wrapping with a whipping of thread 
is only employed for wires of forty pounds 
per mile and upward. 

In the earlier telephone cables, says 
Electrical Engineering (London), two 
layers of paper were almost invariably em- 
ployed, but it is now found that the single 
layer is sufficiently strong mechanically, 
and that, owing to the tighter laying up 
of the wires that is necessary if the thick- 
ness is increased by the second layer of 
paper, and the fact that the specific in- 
ductive capacity of paper is higher than 
that of air, the cable with the single layer 
of paper on each wire has a lower capacity 
and is therefore better for telephonic pur- 
poses, in addition to being cheaper. 

The paper-insulated wires are laid up 
into pairs and then stranded, the center 
core having five pairs and each successive 
layer six more pairs than the previous one. 
The lead sheath is 125 mils in thickness, 
bringing the outside diameter and the 
whele cable to 2.625 inches. An average 
wire-to-wire capacity of 0.07 microfarad 
per mile is obtained and a maximum of 
0.08 microfarad per mile. This is ex- 
tremely low when it is considered how 
close the wires must be packed to enable 
1,600 of them to be contained in a 25%- 
inch Jead tube. The cable is usually sup- 
plied in lengths of 150 to 200 yards; its 
weight is about twenty tons per mile. 

In Fig. 2 there is shown a section 
of a composite telegraph and _ telephone 
cable of a type referred to by Mr. F. Tre- 
main in an instructive paper read before 
the Newcastle Local Section of the Insti- 
tution of Electrical Engineers. Consider- 
able quantities of this cable are in use by 
the British Post Office on its underground 
routes. 

The cable contains fifteen pairs of 150. 
pound twin conductors, seven quadruple 
pairs of eight conductors, each weighing 
100 pounds per mile, six pairs of 100- 
pound conductors; twenty-two single 
“screened” conductors weighing 200 


pounds per mile, for telegraph purposes, 
and forty-two single-screened seventy- 
pound conductors—162 wires in all. 

The telephone wires in the pairs and 
“quads” are insulated with manila paper, 
applied longitudinally, and secured by a 
whipping of string. A similar longitudi- 
nal paper forms the first wrapping of the 
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Fig. 1.—BHight-Hundred-Pair Lead-Covered Tel- 
ephone Cable, Outside Diameter Two and 
One-quarter Inches. 


screened telegraph conductors, but in this 
case it is covered with three more paper 
wrappings, laid spirally. The first two of 
the spiral wrappings are laid on so as to 
leave a helical air space, and the third 
forms a closed helix. Over this is a wrap- 
ping of copper tape three mils thick and 
three-eighths inch wide, with a thirty per 





Fig. 2.—A Composite Telegraph and Telephone 
Cable Used by the British Post Office. Out- 
side Diameter, Three and Three-quarter 
Inches, 


cent overlap. The copper screening is to 
prevent inductive action between neigh- 
boring wires. 

The center core consists of one quad— 
four pairs of conductors laid round a jute 
core. Surrounding this are six more sim- 
ilar quadruple pairs. The interstices left 
between these six quads are filled up by 
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the six ordinary pairs of 100-pound con- 
ductors as a “worming,” making this layer 
circular. Over this comes a layer of 
twenty-two 200-pound single-screened con- 
ductors (each 350 mils diameter over all), 
and the outside layer is made up of the 
forty-two 7%0-pound single-screened con- 
ductors (each 225 mils diameter overall). 
The screened conductors have a capacity 
of about 0.125 microfarad per mile; the 
capacities of the seventy-pound and 200- 
pound conductors are practically the 
same, as the larger diameter of the latter 
is compensated by the greater distance 
between the wire and the screening. The 
100-pound telephone conductors have an 
average wire-to-wire capacity of 0.08 mi- 
crofarad per mile, and the 150-pound 
pairs 0.06 microfarad per mile. 

It should be mentioned that the “wire- 
to wire” capacities quoted in this article 
represent the capacity between the two 
wires of a pair, assuming both to be insu- 
lated. The capacity of each wire, if its 
fellow is connected to the remaining wires 
and grounded, to form the second plate 
of the condenser, is, roughly, forty per 
cent higher. 

As an additional precaution to prevent 
inductive effects between adjacent pairs of 
ielephone wires, each of the four pairs of 
each quad is given a different “lay,” vary- 
ing from seven to twelve inches, and in 
laying up the pairs into the quadruple 
core a different lay, varying from twelve 
to eighteen inches, is taken in making each 
“quad.” The lead sheathing is 160 mils 
thick, and the outside diameter over lead 
334 inches, so that the cable can be drawn 
into a four-inch pipe. The cable weighs 
about thirty-four tons per mile, and is 
made in lengths of about 150 yards. 

————-® Se—__ 
Annual Dinner of the Institution of Elec- 
trical Engineers of Great Britain. 


On October 22 the Institution of Elec- 
trical Engineers of Great Britain held its 
annual dinner at the Hotel Cecil, London. 
About 400 members and guests filled the 
banquet hall to the utmost. The gather- 
ing was exceptionally brilliant, due to the 
presence of delegates from all the fore- 
most nations of the world to the Interna- 
tional Conference on Electrical Units and 
Standards and the International Electro- 
technical Commission. Among the speak- 
ers were Hon. R. B. Haldane, Lord Alver- 
stone, Prof. J. J. Thomson, Mr. G. Frank- 
lin, Prof. Sylvanus Thompson, Dr. E. 
Warburg, M. P. Boucheret, Dr. E. W. 
Stratton, Prof. G. Kapp and Mr. W. M. 
Mordev, president of the institution. 
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“Pioneer Work within the General 
Electric Company.” 


At Schenectady, October 29, about 400 
members of the local section of the A. I. 
E. E. listened to a very interesting and 
instructive paper by Dr. E. W. Rice, Jr., 
vice-president of the General Electric 
Company, on “Pioneer Work within the 
General Electric Company.” An abstract 
of his remarks is given below. 

In introducing the speaker, the chair- 
man, Mr. Ernest J. Berg, observed that at 
all times the names of four men will be 
conspicuous in the history of the Com- 
pany—the founders, Prof. Elihu Thom- 
son and Thomas A. Edison, for their re- 
searches and inventions, and to the same 
degree, the president, Mr. Coffin, whose 
executive ability is largely responsible for 
the prominent part the Company fills in 
the manufacturing world, and last, but, 
indeed, not the least, Dr. E. W. Rice, Jr., 
the speaker of the evening, who has been 
in a great measure responsible for the 
sound engineering and thorough manufac- 
turing and business methods which have 
characterized even details. 

Doctor Rice outlined the history of the 
organization from 1880 to 1885, and told 
how the present General Electric Com- 
pany was formed by a consolidation of 
the Thomson-Houston and the Edison 
General Electric companies, each of which 
had resulted from the consolidation of 
a number of small companies. One of 
these, the American Electric Company, 
was formed to manufacture the electrical 
inventions of Profs. Elihu Thomson and 
Edwin J. Houston, of Philadelphia, and 
the speaker was connected with this com- 
pany since its formation. 

At that time the most prominent work- 
ers in the electrical field were Charles F. 
Brush, Edward Weston, Thomas A. Edi- 
son, William Hochausen and Hiram 
Maxim. Edison had just announced his 
invention of the incandescent lamp. In 
view of its low “light efficiency” (four 
watts per candle compared with one-half 
watt per candle in the case of the arc 
lamp), and especially on account of the 
large amount of copper necessary in 100- 
volt distribution, it was thought by those 
exploiting are lighting that incandescent- 
lamp illumination would never be a for- 
midable competitor of the are lamp. 

Excepting Edison, the rest of the in- 
ventors were working on arc lighting and 
had their own are dynamos, lamps and 
“systems.” The lamps were divided into 
two classes, one known as the “long arc” 
and the other as the “short are.” Brush 
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was the exponent of the long-are system, 
Weston of the short arc. In 1880 Brush 
had already succeeded in producing an 
are dynamo capable of operating sixteen 
arc lamps on one circuit. These lamps 
consumed about ten “Webers” (amperes) 
at forty-five volts, whereas the current 
consumed by the “short arc” was from 
eighteen to twenty amperes at thirty 
volts. Since with the latter type a large 
percentage of the light came from the in- 
candescent carbon and not from the arc 
itself, it is evident that the efficiency of 
the “short arc” was not favorable com- 
pared with that of the “long arc.” The 
Brush machine can be considered as the 
prototype of the modern two-phase ma- 
chine, whereas the Thomson-Houston ma- 
chine was practically the present three- 
phase machine. In each type, of course, 
the coils were connected to commutator 
segments instead of to collector rings. 

Professor Thomson invented many 
forms of are lamps, but the type finally 
selected and sold in the early days was 
the “differential,” which had series and 
shunt windings placed on separate mag- 
nets in distinction to the Brush lamp, 
where the series and shunt windings were 
on the same core. 

Even in those days Professor Thomson 
realized that it was essential to work for 
high efficiency, and that therefore no arti- 
ficial load should be used for the sake of 
regulation. The dynamo must be so 
made that the lamps would be stable and 
satisfactory, independent of the number 
in eircuit. To accomplish this result he 


invented a very ingenious automatic regu- 


lator, and designed his machine in such 
a way that the armature reaction was very 
great compared with the magnetization 
of the field. 

The first are machine built at New 
Britain in 1880 was capable of operating 
four are lamps, these lamps using about 
ten amperes at fifty-five volts. After 
that a number of larger machines were 
built and no serious difficulties were met 
with until it was attempted to operate 
from sixteen to twenty lamps from one 
commutator, an operation which was com- 
mercially necessary since the Brush ma- 
chine operated with that number of lights. 

After building a successful machine 
with two commutators Professor Thom- 
son decided that this was too complicated 
and started serious work to overcome the 
flashing due to the greater lead. At the 
time of this effort he invented an ingeni- 
ous blower arrangement which injected a 
stream of cool air between the brush and 
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the leaving segment. By this expedient 
the machine operated quite as satisfac- 
torily with twenty lamps as formerly with 
ten. The machine was commercial in 
every way and operated even with as many 
as fifty and sixty arc lamps from a single 
commutator. 

The Paris Congress, which met in 1881, 
adopted the “C. G. 8.” system and con- 
firmed the use of the electrical units 
“volt” and “ohm.” It also gave the name 
of “ampere” to the unit of current, which 
had previously been known as_ the 
“Weber.” The ampere meter, or am- 
meter, was not known until some time in 
1882 or 1883. Professor Thomson con- 
structed, about 1880, an instrument on the 
lines of the Deprez galvanometer, which 
on account of its mechanical construction 
was usually referred to as the “herring- 
bone” galvanometer. The instrument was 
calibrated by the silver and copper volt- 
ameter method. 

Tnsulated copper wire could be bought 
at that time, but the quality and uni- 
formity of cross section was not such as 
to insure uniformity of resistance. Double 
cotton-covered wire was not used until 
several years later. 

Transmission circuits up to 1882 were 
of bare copper wire, and it was customary 
to fasten these copper wires to partitions 
and rafters by means of ordinary iron 
staples. It was considered quite an ad- 
vance when porcelain insulators first were 
employed. Insulated wires were consid- 
ered a real extravagance and only used 
after demanded by the underwriters of 
the mutual fire insurance companies of 
New England. 

While it was known that dynamo-elec- 
tric machines were reversible no regular 
commercial application of the principle 
was made until several years later. The 
pattern shop of the American Electric 
Company was, however, operated in 1880 
by a five-light are dynamo used as a 
motor and the current to operate this 
motor was furnished by an arc-light series 
dynamo driven from the main engine. 

The efficiency of the electrical apparatus 
was considered of quite as much impor- 
tance in those days as now, and Professor 
Thomson devised an ingenious method to 
determine the losses. He realized in 1880 
quite fully the principles governing the 
distribution of magnetic flux in iron, al- 
though there were, of course, at the time 
no standard saturation curves or permea- 
bility curves available. It was perfectly 
well understood that the electromotive 
force of a dynamo was proportionate to 
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the speed, the number of turns in the 
armature and the amount of magnetic 
flux. 

It was recognized that the iron core of 
an armature traversed by an alternating 
magnetic flux was subject to Foucault or 
eddy currents, and precautions were taken 
to use oxidized iron and frequently in- 
sulated layers of iron wire in the arma- 
ture structure. Laminated iron was not 
introduced until later. 

About 1883 to 1884 arc-light circuits 
had been extended enough to attract the 
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was called an induction coil, but he did 
not immediately push its use, since he 
felt that there would always be a certain 
danger if the low-potential winding were 
accidentally connected to the high-poten- 
tial side. To overcome this he invented 
the grounding shield and advised a 
grounded secondary system. A number 
of patents on alternating-current distribu- 
tion by transformers were issued to him 
about that time. 

It was while experimenting with elec- 
tric welding that he invented the so-called 
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An Electric-Plant Flywheel Accident. 
Several weeks ago the big flywheel at 
the plant of the Keokuk Electric Railway 
and Power Company, Keokuk, Iowa, burst 
asunder, partially destroying the building 
and working a great deal of other destruc- 
tion. The accident effected the complete 
isolation of the city as far as the electric 
lighting was concerned, and was responsi- 
ble for one sad result, the death of the 
night engineer. The illustrations here- 
with are published because of their interest 
as showing the extent of the damage 
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VIEWS SHOWING THE 
attention of lightning and a few burn-outs 
of lamps were experienced. This. dis- 
turbed the commercial staff of the Com- 
pany, but Professor Thomson had soon 
devised a scheme to protect apparatus 
against lightning. In connection with his 
work on various kinds of lightning ar- 
resters he invented the “magnetic blow- 
out.” 

Professor Thomson had early realized 
the importance of alternating current, and 
indeed had built a self-exciting alternator 
in 1879. He saw the inherent possibilities 
of the transformer, which at that time 





DAMAGE CAUSED BY THE 
repulsion motor, which only within the 
last few years has been commercially 
appreciated and now promises to be a 
formidable alternating-current competitor 
to the direct-current motor for railway 
work. 

Doctor Rice’s paper was discussed by W. 
S. Andrews, who gave some very inter- 
esting information about the early de- 
velopments in the Edison Company, and 
by Doctor Steinmetz, who told about the 
developments in the Eichmeyer Company 
and the Thomson-Houston Company at 
Lynn, Mass. 





BUKSTING OF A RUNAWAY 





FLYWHEBL. 


caused by an accident of this nature. 
Masses of iron, some of them weighing 
1,200 pounds, were carried a distance of 
400 feet, and great holes were torn in the 
north and south walls of the power plant. 
Inside the station a consjderable confu- 
sion of machinery resulted. 

In the group picture herewith, the one 
in the upper left-hand corner shows the 
north end of the power house, with a part 
of the broken wheel lying in the fore- 
ground. The picture alongside shows the 
south end of the power house. The others 
show some of the contributory damage. 
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THE CONSTRUCTION AND MEASURE- 
MENT OF HIGH RESISTANCE. ' 


By Howarp L. Bronson. 


The study of the passage of electricity 
through gases and its application to the 
measurement of the phenomena of radio- 
activity has required us to extend our field 
of accurate electrical measurements. Dur- 
ing the past ten vears we have become 
very familiar with the fact that X-rays, 
ultra-violet light 


and many substances, 


radium and thorium 


ionize the gas in their immediate vicinity 


such as uranium, 

-that is, the gas becomes electrically con- 
ducting. If the gas between two parallel 
plates is subjected to a constant source of 
ionization and one plate is connected to 
the positive pole of a battery, the other 


pole of which is to earth and the other 
plate is connected to an electrometer, then 
the electrometer will receive a_ positive 


charge. showing that an electric current 
is passing between the two plates. The 
magnitude of these ionization currents va- 
ries from 1-1,000,000,000,000,000 ampere 
up to currents which can be measured with 
a sensitive galvanometer. The accurate 
measurement of the smallest of these cur- 
rents is by no means an easy task, but the 
problem is much complicated by the fact 
that in a large part of radio-active meas- 
urements the active matter, and, therefore, 
the current, is not constant, but contin- 
ually changes, and sometimes very rapidly. 
For example, the emanation from thorium 
decays to half value in little less than one 
minute. Thus, if we have in a testing 
vessel a current of 1-100,000,000 ampere, 
due entirely to thorium emanation and 
suddenly cut off the emanation, the cur- 
rent will fall to 1-1,000 of its value in ten 
minutes. 

The problem, as presented, is to get an 
instantaneaus measurement of very small 
currents. The apparatus must, at the 
same time, be capable of a considerable 
range of measurement without serious re- 
adjustment. The purpose of this paper is 
to describe a method which theoretically 
fulfills these requirements, and which, for 
many kinds of radio-active measurements, 
the writer has found to give better results 
practically than the methods in more com- 
mon use. It will be seen that this method 
depends entirely on our ability to make 





+A condensation, in part, of a paper on “The 
Construction and Accurate Measurement of Re- 
sistances of the Order of One Hundred Thou- 
sand Megohms,” presented before the meeting 
of the American Electrochemical Society at 


Albany, N. Y., April 30, 1908, by the author, a 
member of the faculty 
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of McGill University, 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


and measure resistances which are suffi- 
ciently large and at the same time con- 
stant. 

As far as the writer is aware, all the 
older methods for the measurement of 
these very small currents involve the direct 
measurement of the change of potential 
of some system of known capacity. The 
clectroscope is probably the most sensitive 
instrument for this purpose, as it can be 
made with a capacity as small as one 
electrostatic unit, and a change of poten- 
tial of five volts per hour can be measured. 
The electrometer, while not quite so sensi- 
tive, can measure currents over a much 
wider range by the introduction of exter- 
nal capacity into the system. A sub- 
divided condenser is very convenient for 
this purpose. 

The use of either of these instruments 
for the accurate measurement of currents 
involves many difficulties. The chief diffi- 
culty in their use for certain radio-active 
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to the testing vessel, but also to earth, 
through a very high resistance, it is easily 
seen that any current in the testing ves- 
sel will charge the quadrants until the dis- 
charge current through the high resistance 
is equal to the current in the testing ves- 
sel. (This latter current is not dimin- 
ished by the rise of potential of the quad- 
rants, because the voltage on the testing 
vessel is always high enough to produce 
practical saturation.) In this case the 
current is proportional to the potential on 
the quadrants—that is, to the deflection of 
the needle. If the sensitiveness of the 
electrometer and the actual value of the 
high resistances are known, then we have 
at once an absolute measure of the ioniza- 
tion current in the testing vessel. Further, 
by placing some form of potentiometer 
between the standard high resistance and 
the earth, the range over which we can 
measure currents can be made very large. 

The advantages of this method are ob- 
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FIG. 1—MEASUREMENT 


measurements is that a single observation 
requires considerable time, during which 
the current may have changed very 
greatly. Among the other difficulties may 
be mentioned : 

(1) Changes in the sensitiveness of the 
instruments. 

(2) Lag of the electrometer or gold leaf 
behind the changing potential, unless its 
rate of change is very slow. 

(3) The accurate measurement of small 
capacities which have to be redetermined 
every time a new testing vessel is used. 

(4) The long time necessary for the 
measurement of the natural leak. 

In fact, we can say that this method is 
practically impossible for rapidly chang- 
ing currents and that it is in all cases in- 
conveniently slow. 

The principle of the “constant deflec- 
tion method,” which is described below, is 
very simple and was first suggested by 
Rutherford. If one pair of quadrants of 
an electrometer is connected to earth, Fig. 
1, and the other pair is not only connected 
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vious; deflections are independent of the 
capacity, and testing vessels may, there- 
fore, be interchanged without error, meas- 
urements can be made over a wide range 
without difficulty, and observations can be 
taken instantaneously and in as rapid suc- 
cession as desirable. 

This method has also several practical 
advantages. In the rate methods, if the 
current due to the natural ionization and 
the conduction across the insulators is 
small, then it takes a long time to meas- 
ure it; if it is large, then it may become 
a considerable fraction of the current to 
be measured and reduces the accuracy of 
the measurement. In the constant deflec- 
tion method, small currents are as quickly 
measured as large ones, and a considerable 
amount of insulation leakage introduces 
no considerable error in the results. When 
desirable this can be practically eliminated 
by keeping the electrometer quadrants at 
zero by means of a potentiometer. By 


referring to Fig. 1 it will be seen that 
there are two keys between the testing ves- 
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sel and the electrometer. When both keys 
are closed the testing vessel and the elec- 
trometer quadrants are connected to 
earth; when key 2 is open the earth 
connection is broken and the testing vessel 
is connected to the electrometer ; when key 
1 is open the electrometer is disconnected 
from the testing vessel, but remains con- 
nected to earth through the high-resistance 
standard. The reading obtained in this 
way is the true zero and eliminates certain 
contact potential differences which have 
always been found to exist in all very high- 
resistance standards. This zero can be 
checked at any time during the course of 
an experiment. Before any active material 
is placed in the testing vessel the natural 
leak is obtained by taking a reading with 
key 2 open and substracting from this the 
true zero. This reading is just as quickly 
taken as any other, and it is evident that 
its magnitude practically does not affect 
the accuracy of the measurement to be 
made with this vessel. It can thus be seen 
that the method is simpler, more accurate 
and better suited for nearly all kinds of 
ionization measurements than the older 
methods. 

The problem then resolves itself into 
finding out how to make and preserve 
permanent high resistances of the order of 
100,000,000,000 ohms. The great diffi- 


ments of ionization currents with these 
resistances as standards compared favor- 
ably with those obtained by the rate 
methods. There was always, however, 
considerable variation and uncertainty in 
all these resistances. The carbon line 
seemed to have practically its entire resist- 
ance at one point and to be merely a 
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FIG. 2—STANDARD TESTING VESSEL FOR 
MEASURING HIGH RESISTANCE. 





case of bad contact, which was bound to 
be very uncertain and subject to all kinds 
of external conditions. The liquid resist- 
ances have very large temperature co- 
efficients and seemed to be subject to a 
variable polarization. In both classes of 
resistances there was necessarily present a 
considerable amount of insulating or di- 
electric material. The absorption due to 
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FIG. 3.--MEASUREMENT OF HIGH RESISTANCE. 


culty in doing this is probably the reason 
that this method has not come into more 
general use. Very early in the study of 
this subject it was found possible to get 
such resistances as large as the above by 
means of fine carbon lines on ebonite or 
ground glass, or by means of amyl alcohol 
or zylol in long capillary tubes. Measure- 


this is a function both of the time and 
temperature. Its effect is to make the 
apparent resistance less for a time. It 
may continue for some hours, and is neces- 
sarily a very uncertain factor. 

All of these high resistances proved so 
satisfactory that Professor Rutherford 
suggested the possibility of using an ion- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 739 


ized gas for this purpose. He had pre- 
viously shown that the ionization current, 
through a gas subject to a constant source 
of ionization, was approximately propor- 
tional to the potential difference between 
the plates when this potential was small. 
The writer has used this principle sue- 
cessfully for the past three years and is 
satisfied that it gives as accurate results 
as any of the rate methods. It is also 
much less troublesome when it is once ar- 
ranged and is adapted to measurements 
for which the other methods are unsuited. 

The standard testing vessel, as it is 
called, has gone through quite an evolu- 
tion during the past three years. The one 
at present in use is shown in Fig. 2. The 
shaded portion is ebonite, the electrodes 
are of aluminum, and the active material 
consists of about a tenth of a milligram 
of radium bromide. In general, the rela- 
tion between the ionization current in such 
a vessel and the potential difference be- 
tween the plates is not linear, but de- 
pends upon the nature of the active ma- 
terial used, the kind and amount of insula- 
tion and the distance between the plates. 
However, it is generally possible so to ad- 
just the distance between the plates that 
a linear relation will exist for a considera- 
ble range of potential. Nevertheless, it is 
necessary to get a calibration curve for 
every such vessel. This can only be done 
by some form of the rate method which 
must ultimately be the basis of all such 
measurements. However, in the case of 
a calibration curve the rate method is 
used under the most advantageous condi- 
tions. 

Even under these favorable conditions 
there are many difficulties which are not 
easily overcome. This is not surprising 
when it is remembered that the standard 
testing vessel has a resistance from ten 
to 100 times as great as the values usually 
given for the resistance of condensers. In 
calibrating the standard the condenser is 
put in place of the testing vessel of Fig. 1 
and the system is charged through the 
standard vessel. 

In order to eliminate as far as possible 
any leakage from the electrometer and 
condenser the average potential during the 
time of charging is kept above zero and 
the total change of potential of the system 
is never more than 0.2 volt. The error 
due to absorption by the ebonite of the 
standard .is not very large and can be 
largely eliminated by applying the poten- 
tial to the standard a few minutes before 
taking a measurement. In order to cali- 
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brate the standard over a considerable 
range of voltage, for example, from 100 
to 0.1 volt, and at the same time not 
have too great a change in the rate of 
movement of the electrometer needle. It 
is necessary to change the capacity of the 
system. The accurate comparison of these 
capacities offers the greatest difficulty to 
the calibration. The writer used a sub- 
divided mica condenser, the sections hav- 
ing capacities from 0.5 to 0.001 micro- 
farad. Several methods used in calibrat- 
ing this condenser gave very concordant 
results for the larger sections, but gave 
values for the smaller sections which dif- 
fered in some cases by more than ten per 
cent from one another. There is the 
added difficulty in the use of these small 
capacities that the potential on the stand- 
ard is also small. Thus, with one volt 
on the standard a change of 0.2 volt in the 
potential of the quadrants will change the 
potential on the standard by twenty per 
cent. 

If we have some radio-active material 
whose rate of decay has been accurately 
determined, we can use this rate of decay 
as a means of calibration. The active 
deposit from actinum is probably the best 
substance for this purpose, as its rate of 
decay has been carefully determined by a 
number of observers and their results 
agree very well. The following are some 
of the best values of the time taken for 
it to decay to half-value: 


se ener re 36 minutes 
Meyer and Schweidler...... 35.8 minutes 
Hahn and Lochur......... 36.4 minutes 
SND 655 hebben 36 minutes 


If we take 36 minutes as the mean 
value it cannot be far from the truth. 

In Fig. 3, curve A represents the loga- 
rithmic decay curve of the active deposit 
of actinum, as measured by one of the 
standard vessels. The ordinates represent 
time in minutes and the abscisse the lag 
of the voltages on the standard. The 
straight line B represents the relative 
value of the ionization current at the 
different times, on the assumption that 
the active matter decayed to haif-value 
in thirty minutes. If the current through 
the standard vessel were proportional to 
the potential difference between its plates, 
then curve A would coincide with B. It 
is evident, from the figure, that the poten- 
tial increases more rapidly than the cur- 
rent; that is, the apparent resistance of 
the standard begins to increase when its 
voltage rises above five volts. The ratio 
of the abscisse of curves A and B at any 
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time is a measure of the resistance of the 
standard vessel for that voltage. If we 
thus compare the resistance at twenty, 
forty and sixty volts, we find that their 
ratio to be 1:1.16:1.28. In order to 
verify these values the actual current 
through the standard for the voltages was 
measured by the condenser and rate 
method. The actual resistances were found 
to be 0.971 & 10”, 1.14 & 10 and 1.25 
10". The ratio of these resistances is 
1 :1.17 : 1.28. We thus see that the two 
methods agree when fairly large voltages 
and capacities can be used. For the 
smaller currents the use of a decaying 
radio-active substance is much the best 
method. 

The results given in this paper would 
suggest the possibility of making of 
standard vessels similar to the one here 
described, and preserving them as perma- 
nent high-resistance standards. They 
would have a much higher resistance 
than any standards with which the writer 
is acquainted and ought to remain con- 
stant over a long period. They would be 
found very useful for insulation testing 
or any very high-resistance measurements. 

Since writing the above a paper by 
G. W. Stewart on “A Satisfactory Form 
of High Resistance” appeared in the April 
number of the Physical Review. The re- 
sistances with which he experimented were 
not over three megohms, and the results 
which he obtained with these, such as 
constancy for all voltages and perma- 
nency, would not necessarily apply to re- 
sistances 100 times as large, even if sim- 
ilarly constructed. The writer’s experience 
has been that all the difficulties increase 
very rapidly as the resistances are made 
larger. 
ede 

A Motor-Driven Punkah, 

The punkah wallah is known to every 
traveler in the East, and has frequently 
been described in the literature concern- 
ing the eastern peoples. The punkah is 
considered indispensable in the torrid 
climate, both as a means of securing a 
draft of air and in keeping insects from 
disturbing the sleeper. The native serv- 
ant continually jerks the rope connected 
with a swinging curtain which hangs from 
the ceiling. Frequently the native dozes, 
and the sleeper is then disturbed. 

An electrically-driven punkah has been 
invented, and although this is not the 
first of its kind, it is said to give satis- 
faction because it substitutes for the pe- 
culiar jerk which is given by the native, 
and in which the previously-devised me- 
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chanically-driven punkahs were lacking, a 
similar mechanical movement. The satis- 
factory service which the hand-worked 
punkah gives is due to a turn of the fan 
that the native effects by jerking the rope 
at each turn. In order to obtain a flick 
of the curtain similar to that given to the 
hand-worked fans, the inventors of the 
new electrically-driven punkah have de- 
vised an ingenious piece of mechanism. 

A horizontal spindle is made to revolve 
by an electric motor, and against this 
spindle there is pressed by means of a 
spring, a leather-covered, lath-shaped piece 
attached to the fan. The motion of the 
spindle makes the attachment move over 
as far as the length of its surface, and 
the impetus carries the attachment and 
the punkah a considerable distance from 
the spindle. As soon as the lath-shaped 
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ELECTRIC PUNKAH. 


attachment comes back to the revolving 
spindle in the return swing, an extra 
impetus is suddenly imparted to the swing 
of the punkah, which gives the requisite 
flick. 





ede 
Long-Distance Submarine Telephony. 





According to an English newspaper, 
telephone communication has been opened 
up between Genoa, Italy, and Buenos 
Ayres in South America over the sub- 
marine cable system connecting them. 
The preliminary tests are said to be a suc- 
cessful demonstration of an invention by 
Captain Anzalone, an officer of the Italian 
army. After working for some time in 
France, he made a number of trials of 
submarine telephony across the Straits of 
Messina. The secret of his method is not 
disclosed, but its success is strongly as- 
serted. 
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Electrical Smelting of Iron. 


To THE Eprror oF THE ELECTRICAL RE- 
VIEW : 

I note your remarks in editorial of Au- 
gust 15, re my estimate of cost of produc- 
tion of pig iron at the plant of the Noble 
Electric Steel Company at Heroult, Cal. 
In order to show how conservative the 
estimate is I will explain some of the de- 
tails. 

The figure of $1.75 per ton for iron 
ore is quite reasonable, for the mine is 
only two miles back of the smelter and is 
open quarry. The limestone is also open 
cut and $1 is ample for its cost. The 
andesite is even closer. 

The figure of $10 per ton for charcoal 
is very high, for we have a plant installed 
to conserve the by-products, and the man- 
ager of the by-products says that he can 
deliver the charcoal to the smelter at no 
cost to the smelter. 

The figure of 0.31 kilowatt-year per ton 
of iron produced was based on the run of 
a small furnace in which the losses were 
inordinately high and which only ran for 
ten days. The energy for heating up the 
furnace is quite an appreciable percentage 
of the total current used, when such a 
short period is taken account of. A fur- 
nace of about two tons capacity per diem 
has been run for thirty-five days and 
shows that the energy can be kept to 0.31 
kilowatt-year without any trouble if the 
furnace is kept running at all continu- 
ously. 

The labor cost figures high, for opera- 
tions are done by hand in a small furnace 
which would be done mechanically in a 
large furnace. Two furnaces of this size 
could just as well be run with the same 
amount of labor. 

Eliminating the charcoal would make 
a price of $9.65, and adding the $2.50 
per ton for incidentals would give $12.15. 
Figuring in two furnaces would reduce 
the figure to $11.20. Thus it seems to 
me that my estimate of $16.14 per ton is 
well within reason. That this cost of pro- 
duction is commercial is due to the fact 
that pig iron is worth $28 per ton on the 
Pacific Coast. With a freight rate of $2 
per’ ton to San Francisco, it seems as if 
$25 per ton f. o. b. Heroult is practi- 
eable. 

As to size of units it is my opinion that 
as soon as a fifteen-ton furnace using 
1,500 kilowatts can be operated commer- 
cially that larger furnaces using larger 
blocks of power will be put into opera- 
tion. With the advent of the larger units 
will come mechanical power feeding and 


other labor-saving devices, which will tend 

to keep the cost of production to a point 

at which the electrical furnace can be en- 

tirely successful in the localities adapted 

to its use. C. F. ELWEtt, 

Electrical Engineer for Noble Electric 
Steel Company. 

San Francisco, Cal., October 24, 1908. 
eo) 
The Windmill as a Prime Mover. 

The advantage of utilizing the force of 
the wind lies in the fact, that this source 
of power does not cost anything and the 
upkeep is very low. As the output of a 
windmill plant is naturally small, the elec- 
tric current can be used for lighting, agri- 
cultural purposes, or other small indus- 
tries. For such consumption, it would 
probably not pay to install a private or 
isolated plant run by some other source of 
energy, and right here it must be borne 
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After the storage battery becomes fully 
charged it is automatically cut out, until 
needed, when it is thrown on the line. 
When there is no load and the battery is 
out, the generator is free to run idle. 

In certain sections of the country, the 
period of calm covers about ten per cent 
of the year, and in order to have a re- 
serve supply, a benzine motor may be ad- 
vantageously installed as an emergency 
power source. Several such installations 
have been successful in operation for some 
time. The accompanying _ illustration 
shows the wiring diagram of units from 
three to thirty horsepower capacity, with 
automatic regulating devices as installed 
by the Oerlikon Company of Switzerland. 
The references are as follows: D, dy- 
namo; R W, field rheostat; C N: and 
C N:, automatic switches, combined sys- 
tem of Thury and La Cour; E W, rheo- 
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THE WINDMILL AS A PRIME MOVER—DIAGRAM OF CIRCUIT CONNECTIONS. 


in mind that the smaller the plant, the 
greater the comparative cost of attend- 
ance, and because the windmill runs in- 
termittently, the generator outfit must 
operate automatically. 

The vanes of the sweeps or wheels must 
be so arranged, that they can accommo- 
date themselves to the pressure of the 
wind, and the other everyday features 
found in air motors are the same as used 
for operating pumps, churns, etc. 

The ordinary equipment would be a 
direct-current dynamo, a storage battery 
and two automatic regulators. By means 
of the latter, the storage battery is main- 
tained at its normal voltage and capacity. 
The excitation of the generator is con- 
trolled automatically. During operation, 
the storage battery is fed by the generator, 
except when there is a demand for power, 
and it is then used to assist the generator. 


stat; A Z, automatic cell switch; Z M, 
motor for cell switch; S Z, end cells; B, 
storage battery; Sv, variable pressure 
mains; Sec, constant pressure mains. 

ede 
The American Trade Press Association. 








At the annual meeting of the American 
Trade Press Association, held in New 
York city on November 6, the following 
officers were elected for the ensuing year: 
President, Franklin Webster, Insurance 
Press; first vice-president, W. H. Board- 
man, Railroad Gazette; second vice-presi- 
dent, John C. Oswald, American Printer ; 
third vice-president, H. M. Swetland, The 
Automobile; secretary-treasurer, L. J. 
Montgomery; all of New York, N. Y. 
E. C. Brown, Progressive Age, New York, 
N. Y., was elected a director to serve four 
years. 
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AIRSHIPS AND WIRELESS TELEGRAPHY. 
Wireless 
made between the balloon Condor, which 


telegraphy tests have been 
ascended in the neighborhood of Brussels, 
and a station erected in the tower of the 
Brussels Palace of Justice. Morse signals 
sent from the Eiffel Tower, in Paris, were 
also clearly received by the balloon. That 
ihe German Airship Battalion has made 
extensive experiments with wireless teleg- 
raphy has been already recorded. The ap- 
paratus used were furnished by the Tele- 
Gesellschaft. Several years ago 
Professor Hergesell of Strassburg, made 
experiments with 
Attached 


to the same were small receiving sta- 


funken 
some telemechanical 
unmanned registering balloons. 


tions which, upon the arrival of the 
electric waves, actuated a valve and caused 
the balloons to fall. Each balloon was 
attuned to a certain wave-length. Thus, 
it was possible for the vessel, from which 
the balloons were sent up, to bring down 
any one of them at will, while the others 
remained in the air. The experiment was 
successful up to a distance of ten nauti- 
cal miles, and wireless communication be- 
tween flying balloons and land stations 
was at that time already considered possi- 
ble. But at the airship trials this year 
it was feared that, if wireless apparatus 
were taken on board, sparks might be 
generated, which would cause serious con- 
sequences by exploding the gas. However, 
recently it seems to have become possible 
to remove this danger and to guarantee 
a safe communication between 
balloons.—T ranslated and abstracted from 


wireless 


Elektrotechnische Zeitschrift (Berlin), 
October 22. 
e 
SOME {NOTES ON TWENTY-FIVE-VOLT 
WIRING. 
While the twenty-five or fifty-volt 


metal-filament lamp has not yet come into 
extensive use, it has a decided advantage 
over the more common 110-volt tungsten 
end tantalum lamps on account of its 
thicker and shorter and therefore more 
rugged filament for the same candlepower. 
This feature, combined with the fact that 
the low-voltage lamps can be run at a 
higher efficiency, will repay the cost of a 
the transformer. In re- 
wiring a building or in designing a new 


small loss in 


installation four kinds of transformers 
To compare their relative 
advantages it is desirable to assume a 
maximum load of 1,000 watts on the sec- 
ondary, i. e., twenty-five volts and forty 
amperes, the primary voltage being 200. 
The first type considered is a single-coil 
transformer with seven uniformly-spaced 
taps, which, in conjunction with the out- 
side wires, lead to eight equally-loaded, 
twenty-five-volt branch circuits. The no- 
load and full-load losses would each be 
about two per and the maximum 
transformer loss occurs when only half 


may be used. 


cent 


the cireuits are loaded, the loss being 
per cent. 
Voltage regulation is perfect at any bal- 
anced load. At half load the voltage 
drop is greatest (about one per cent). 
Although each circuit is twenty-five volts, 
there may be 200 volts between different 
cireuit wires, which must be provided for 
in the layout of the panel-boards and dis- 
iributing system. On account of the diffi- 
culty of dividing the circuits evenly, the 
balancer transformer just described is not 
the auto-transiormer, 


then five and three-fourths 


so convenient as 
which has only one twenty-five-volt cir- 
cuit. In this case the losses would range 
from two to nearly five per cent from 
no load to full load and the greatest volt- 
age variation would be three and three- 
fourths per cent. If wired up without 
special care, there may be 200 volts be- 
iween the lamp-circuit wires and ground. 
Where a simpler and cheaper wiring sys- 
iem is desired, which will at the saine time 
he entirely independent of the primary 
circuit, a regular double-coil transformer 
with twenty-five-volt secondary is neces- 
sary. These advantages are so valuable 
that they may outweigh the increased 
cost and losses of the transformer as well 
as its poorer regulation. An additional 
and very marked advantage of this trans- 
former is that it permits the use of con- 
centric with grounded outside 
metallic return. This wiring should be 
the cheapest form of wiring, it is said, 
because it saves half the insulated wire, 
half the fuses, and secures absolute im- 


wiring 


munity from shock or leakage currents. 
By using a three-wire secondary the cost 
and losses of the transformer are dimin- 
ished, each circuit consisting of a three- 


conductor tube with two insulated wires 
in a metallic tube acting as the neutral 
or grounded return. The lights are con- 
nected between the tube and one of the 
insulated wires. This system has the ad- 
vantages of fifty-volt distribution with the 
desirable feature that no part of the sec- 
ondary circuits is more than twenty-five 
volts above ground. Either of these con- 
centric wires if made of flexible tubing 
is regarded as the final solution of the 
cheap-wiring problem. They are safe, 
easily fixed, inconspicuous, not easily dam- 
aged, and at the same time the cheapest 
to install. Some slight modifications of 
existing wiring rules may be necessary to 
carry this system out. For private light- 
ing plants where storage batteries are 
used, the twenty-five-volt system enables 
the number of batteries to be reduced, thus 
reducing both initial and maintenance 
Wiring lamps in series, to enable 
twenty-five-volt units to be used, is in- 
creasing, especially for wiring up chande- 
liers and lamp clusters, which can be read- 
ily changed from parallel to series-wiring. 
By using specially shunted lamps for such 
fixtures, the breakage of one lamp does 
not interfere with the remainder of the 
series.—Abstracted from Electrical Engi- 
neering (London), October 29. 
e 
UTILIZATION OF COKE DUST FOR THE 
PRODUCTION OF POWER GAS. 

An advance is to be recorded in the 
utilization of cheap refuse fuel. The 
production of coke in smelters and gas 
works is attended by a loss of three to 
ten per cent in the form of dust, which in 
Germany amounts to about 700,000 tons 
The smoke chamber refuse of 
locomotives, which amounts to about 
200,000 tons a. year in Germany, also 
The 
price obtained for the same, if at all sal- 
able, is about eighteen marks for <ten 
tons. Finally there is a large quantity 
of anthracite dust produced at the mines. 
All this fuel material which so far could 
be burned only with difficulty and in- 
completely on account of the formation 
of slag, can now be utilized in the new 
Nuremberg fine-coal generator, which has 
been put on the market by the Maschinen 
Fabrik Augsburg-Nuernberg after several 


costs. 


a year. 


belongs in this class of refuse fuel. 








I 
t 
5 
f 
; 
f 


Pie. ae 








cencpammenmnnCe ager 











November 14, 1908 


years of experimentation, with perfect 
ease, economy and reliability of operation. 
A seventy-two-hour test was made with 
one of these generators and a 200-horse- 
power gas engine under widely varying 
loads. The average fuel consumption 
was only 0.63 kilogramme per horse- 
power-hour under a small load, includ- 
ing all losses, firing-up and cleaning. 
This corresponds to an hourly fuel cost 
of only 0.1 to 0.4 pfennig (one-quarter 
to one cent) per horsepower. A new 
source of power of extraordinary econ- 
omy has thus been created by these gen- 
erators, primarily for such industries as 
coal and anthracite mines, gas works and 
railway power stations, which may them- 
selves use this low-priced fuel. The mu- 
nicipal gas works of Munich and Berlin 
have already been induced by these eco- 
nomic advantages to furnish their new 
power stations with coke-dust power 
equipments of 800 to 1,000 horsepower 
each, which will be installed by the above 
firm.—Translated and abstracted from 
the Journal fuer Gasbeleuchtung (Mu- 
nich), October 17. 
< 
THE FORMATION OF NITRIC OXIDE IN THE 
HIGH-TENSION ARC. 

Professors F. Haber and A. Koenig 
here give some results of their investiga- 
tions of this subject. In a previous arti- 
cle they endeavored to demonstrate that 
while the formation of nitric oxide in 
high-tension arcs can be conducted so that 
it is a purely thermal phenomenon, this 
procedure is not at all commendable theo- 
retically. Their method of operation was, 
therefore, in a direction opposite to that 
followed formerly. In old experiments 
an effort was made to heat the gaseous 
conducting space to the highest possible 
temperature and then to cool it as rapidly 
as possible, while they attempted to cool 
the gaseous conducting space during the 
passage of the current, so that an ex- 
tremely high temperature did not exist at 
all. At an extremely high temperature 
the primary electrical effects are masked 
by the accompanying thermal manifesta- 
tions. With the method of operation em- 
ployed these manifestations did not take 
place. The experiments were carried out 
with nitrogen-oxygen mixtures, but al- 
though relatively good results were ob- 
tained, they were too far removed from 
the quantitative transformation of nitro- 
gen and oxygen into nitric oxide. The 
supposition was expressed, that it might be 
a question here of an electric equilibrium, 
which supposition the authors have con- 


firmed by further experiments. Identical 
results. are obtained when starting with 
nitric oxide as when starting with nitro- 
gen-oxygen mixtures. The results are de- 
pendent upon the conditions of the electri- 
cal experiment. Thus the same stationary 
condition is reached from both directions. 
This condition has been named the elec- 
tric equilibrium, as distinguished from 
the thermal equilibrium. While the posi- 
tion of the thermal equilibrium of the 
three gases, nitrogen, oxygen and nitric 
oxide, is distinguished only by effects of 
temperature and mass, the authors define 
the electric equilibrium as one for which, 
in stationary condition, a certain expendi- 
ture of electrical energy in a unit of time 
is also required, the amount depending 
on the extent of the deviation from the 
thermal condition of equilibrium. If we 
indicate by K, the constant of equilibrium, 
in the ordinary sense, thus 


(NO) 


~ (Ne) Y (02) 
(NO') 


Nt 





and designate by K, = ———— a 

; (Ne) 1% (02) % 
the relation of combination upon the ex- 
penditure of a certain amount of electrical 
energy, dependent on the conditions of 
the experiment, then under the assump- 
tion of equal temperature in both cases 


K, 
the performance will be R Tln = a 
Xt 


measure of the displacement of the elec- 
trical equilibrium with reference to the 
nitric oxide molecule. Evidently K, 
may be smaller as well as larger than K,, 
in the proportion as the thrust of the ions 
benefits the formation or decomposition of 
the nitric oxide. If the latter should be 
the case, one would have to endeavor to 
cover the electrical by the thermal effects. 
But if the opposite is the case—and this 
is the view of Professors Haber and 
Koenig—then the thermal effects must be 
repressed in order to allow the electrical 
The relation of 
the thermal to the electrical effects de- 
pends on the rapidity with which the 
(formation and) decomposition of nitric 
oxide at the temperature of the experi- 


effects to predominate. 


ment takes place in a non-electrical way. 
Two extreme cases offer themselves for 
consideration. When dealing with a tem- 
perature region in which the rapidity of 
(formation and) decomposition of the 
nitric oxide is practically zero, then the 
position of the electric equilibrium indi- 
cated by the constant K, will entirely de- 
pend on the measure with which the 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 743 


electron thrust affects the formation and 
decomposition of nitric oxide. If, on the 
other hand, we are in a temperature re- 
gion, in which the nitric oxide decomposes 
with extreme rapidity, then there cannot 
be any appreciable difference between the 
electrical and thermal equilibrium, that is, 
between the constants K. and K,, because 
every electrically produced increase of 
nitric oxide will disappear instantly again. 
It follows from this, that the thermal can 
be repressed in favor of the electrical ef- 
fects only when the operation is carried 
on in temperature regions, in which the 
rapidity of decomposition of nitric oxide 
is still comparatively small. The authors 
have proved by experiments, that under 
the conditions of operation employed by 
them the nitric oxide is indeed decomposed 
with measurable slowness in the conduct- 
ing path; this fact forming an essential 
basis for their former result, which was 
arrived at by calculation, that in their 
cooled high-tension are the temperature 
of 3,000 degrees Centigrade is not reached. 
The farther we descend with the tempera- 
ture, the more we are insured against the 
thermal decomposition of nitric oxide. 
But it seems, according to all that may be 
learned from technical literature in this 
respect, that the expenditure of electrical 
work for the production of gas ionization 
increases considerably by thrust, if we de- 
scend with the temperature below white 
heat. There must thus be a most favora- 
ble temperature region, which is defined 
above by the rapidity of decomposition 
of the nitric oxide, and below by the high 
ionizing effects. The authors then de- 
scribe their experiments undertaken for 
the purpose of determining this “most 
favorable region,” 
sults obtained, and conclude: 


giving tables of the re- 
“The most. 
important result of this work is, that the 
unusually high proportion of nearly ten 
per cent of nitric oxide was obtained, 
when air was used, and fourteen and one- 
half per cent from mixtures of nitrogen 
and oxygen in equal parts, and this at 
temperatures in the discharge gap at most 
in the hundreds, but not thousands of de- 
grees above the fusion point of platinum— 
that is, in a temperature region in which 
the decomposition of nitric acid was still 
ecmparatively slow. The electrical char- 
acter of the nitric oxide equilibrium ob- 
served by us in the high-tension are thus 
appears to be demonstrated.”—Translated 
and abstracted from Zeitschrift fuer Elek- 
trochemie (Halle), October 9. 
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Anti-Vibration Device for D’Arsonval 
Galvanometers. 


In many places, such as factories, shops 
and laboratories, where galvanometers are 
used, the shaking is so great that it pro- 
duces vibrations of the coil that make an 
accurate scale reading impossible. These 
vibrations are of two classes; those about 
the vertical axis of the coil, and those 
about the horizontal axis. The first are 
quickly damped by the current itself, but 
the latter must be stopped mechanically. 
Up to this time practically the only satis- 
factory remedy for this trouble has been 
in the expensive Julius suspension, which 
is hung from the ceiling, and supports the 
whole galvanometer. 

In contrast to this large and cumber- 
some affair is the small attachment re- 
cently the Leeds & 
Northrup Philadelphia. 
This device consists of a small, light 


out by 
Company, of 


brought 


framework weighing about 0.4 gramme, 
which is fixed rigidly to the moving sys- 
tem of the galvanometer. By means of 
this, the horizontal vibrations are quickly 
damped. 

As an adjunct to this, to be used where 
the vibrations are unusually severe, there 
has been devised a new form of reflecting 
mirror, as illustrated herewith. This ab- 
solutely eliminates to the eye, any oscilla- 
tions about the horizontal axis that the 
coil may take on. In fact, the system 
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Severe Lightning Test on Tungsten 
Street Lamps at Hackettstown, N. J. 
During a severe lightning storm in 

Hackettstown last July, the series incan- 
descent line was struck, the discharge pass- 
ing through thirty-three series tungsten 
lamps. The filaments were slightly curled 
as is shown by the illustration, but the 
lamps did not burn out. On investigation 
it was found that the film cut-outs in the 
sockets were punctured, and when new 
films were installed, the lamps lighted up 
again, the tungsten lamps withstanding 
the shock without breaking. It is doubt- 
ful whether a carbon-filament lamp would 
have withstood this severe shock. This 
same stroke of lightning burned out three 
transformers, then jumped to a private 
house, ripping off a door sill, and passed 
into the ground through a steam radiator, 
knocking unconscious a woman who was 
standing nearby. 

The following extract of a letter from 
Mr. P. Louis Smith, superintendent of the 
Hackettstown Electric Light Company, 
regarding the occurrence, is of interest: 

“You will note the twisting of the fila- 
ment of the first sample I sent you, also 
the second sample which we found a few 
days later, the filament still intact, only 
loose from the anchor. This lamp was at 
the end of a loop about 500 feet long, 
branching from our main street to a 
side street. The lightning here was so 
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ANTI-VIBRATION 


may be tilted backward and forward, or 
the arm and scale raised and lowered sev- 
eral inches, without disturbing the scale 
image in the telescope. 

These anti-vibration devices may be at- 
tached to any galvanometer with a sus- 
pension of four inches or over, and are 
suitable for use with a telescope or a 
lamp and scale. 


DEVICE FOR D’ARSONVAL GALVANOMETERS. 


severe that it struck our lines in four 
or five places, thus following our wires in 
several directions at the same moment. 
The top of one transformer was thrown 
200 feet from where it hung on a pole, 
and the second sample street lamp I sent 
you was on the next pole to this particular 
transformer—another severe test. 

“We have 123 tungsten lamps on our 


street circuit, thirty-three were put out 
temporarily because of the mica disc tak- 
ing care of the shock. When new discs 
were installed the lamps burned all right. 
The lamps have burned to date (August 
18) about 150 hours since they were 
twisted by the lightning, making a total 


TUNGSTEN FILAMENTS AFTER LIGHT- 


NING DISCHARGE. 


of about 1,400 hours since their installa- 
tion. We are very pleased with these 
results. 

“Last year we had a severe lightning 
storm here and it burned out fifteen car- 
bon lamps and melted the sockets com- 
pletely. Thus our change has almost been 
paid for in obtaining such good results 
from the new sockets and lamps.” 

a ee 
A New Type of Reflector Distribution. 








The new “intensive” type Holophane 
high-efficiency reflector, recently designed 
for tungsten lamps, introduces an entirely 
new type of light distribution. 

The primary purpose for which this 
reflector was designed is that of illumi- 
nating evenly a large surface by means 
of distributed units placed in the form of 
squares. This system is used commonly 
in department stores, restaurants, hotels 
and club lobbies, large offices, assembly 
rooms, halls of moderate dimensions, coun- 
cil chambers, court rooms, etc., where the 
lights are hung above the plane of illumi- 
nation. 

When distributed units are employed, 
the lighting problems are all essentially 
the same, variations being due to archi- 
tectural restrictions and the quantity of 
illumination desired. The point always 
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at issue is to secure uniformity of illumi- 
nation. While this problem was solved 
more successfully by the original bowl- 
type Holophane reflectors designed for 
Gem lamps than by any other equipment 
in the market, it was felt that an improve- 
ment should be made. 

In designing the intensive type of re- 
flector, a typical installation was planned, 


¢ + ¢ 4 


+ + © 4 


FIG. 1—TYPICAL PLAN OF DISTRIBUTED 
UNIT SYSTEM. 


as indicated in Fig. 1, in which the circle- 
cross symbol represents the lights (which 
may extend indefinitely in any direction), 
and the square symbols, points which 
would represent an average of the entire 
space illuminated. 

By patient and exhaustive calculation 
there was determined a photometric curve 
which gives the same illumination at all 

















FIG. 2.—CHARACTERISTIC PHOTOMETRIC 
CURVES OF INTENSIVE REFLECTORS, 
THE VALUES INDICATED BEING 
APPROXIMATE ONLY. 


these points, taking into consideration all 
the units in the installation. This curve 
(Fig. 2) is the basis of the intensive re- 
flector, which not only gives even illumi- 
nation in such service, but it gives ap- 
proximately such a result despite reason- 
able variations in placement; that is to 
say, where architectural limitations pre- 
elude placing the lights at exactly the 


proper distances apart in proportion to 
their height from the floor, such moderate 
variation in placing will not appreciably 
affect the uniformity of illumination. 

The successful use of this reflector does 
not call for any considerable knowledge 
of illuminating engineering. The desired 
light intensity in foot-candles having been 
determined, one employs the “lumens-per- 
watt” method of approximating the watt- 
age required in a given room. This sim- 
ple method was devised by Messrs. Cra- 
vath and Lansingh and presented by them 
before the Illuminating Engineering So- 
ciety’s recent convention at Philadelphia. 
With the required wattage known, it is 
only a matter of dividing this amount by 
the wattage of the tungsten lamps when 
it is desired to ascertain the number of 
lamps required in the installation. These 
lamps, equipped with proper size Holo- 
phane intensive reflectors, are installed as 
nearly as possible in the form of squares, 
their height above the plane of illumina- 
tion being four-fifths of their distance 
apart. The distribution of the intensive 
Holophane reflector is so carefully cal- 
culated that anyone following the above 
simple rules cannot well avoid securing 
satisfactory results. 
aye 

A Compound for Repairing Iron and 
Steel. 

Great expense is incurred in replacing 
machinery parts, engine cylinders, cast- 
ings, radiators, boilers, and other iron and 
steel objects which have become useless 
because of cracks, spongy spots, sand holes 
or blow holes, and which could be saved 
were it possible to repair defects in the 
metal. Under the name “Leak-No Metal- 
lic Compound” the H. W. Johns-Manville 
Company, New York, has placed on the 
market a compound resembling powdered 
iron. When mixed with water, and ap- 
plied like putty to defects in iron or steel 
articles, the manufacturers claim that it 
metallizes and becomes a permanent part 
of the article to which it is applied. In 
color it very much resembles iron when 








hard. 


The manufacturers evince their faith in 
this material by offering to refund the pur- 
chase price in case it fails to stop an 
erdinary leak in anything made of iron 
or steel against any pressure of oil, steam, 
gas, air, ammonia or water, and to stand 
any heat or chemicals that iron will stand, 
when applied according to directions. 
This it considers is a liberal offer, and en- 
ables anybody to test this material without 
expense, if it does not make good. 
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Useful Properties of Logarithmic Paper. 


A useful form of co-ordinate paper for 
plotting curves, in which the variable oc- 
curs in some power other than the first, 
is the so-called logarithmic cross-section 
paper whose divisions are proportional to 
the logarithms of the numbers expressing 
the distances to the origin instead of being 
proportional to the numbers themselves, 
as in the case of the ordinary equi-spaced 
rectangular co-ordinates. The rulings of 
the logarithmic scale are disposed simi- 
larly to the divisions of a slide rule, and, 
indeed, the ordinary slide-rule operations 
can be performed by the use of two sheets 
of logarithmic paper properly placed. 

The peculiar and useful feature of 
paper divided according to the logarith- 
mic scale is the property by which curves 
of any exponential degree become straight 
lines when plotted to this scale. Thus, it 
becomes possible to locate any two points 
on a curve, and with a straight-edge to 
draw in the curve at once without deter- 
mining any intermediate positions. On 
logarithmic paper the parabola, for in- 
stance, becomes a pair of straight lines of 
definite slope arranged as a V with the 
vertex at the origin. 

Absolute or empirical formule involv- 
ing integral or fractional exponents may 
be quickly plotted after determining any 
two points, and from the line representing 
the curve any certain values may be ob- 
tained by reference to the co-ordinates. 

A logarithmic paper which has the ad- 
vantage of a graduation from ten to 10,- 
000 has been placed upon the market by 
Mr. J. Norman Jensen, a civil engineer, 
797 N. Leavitt Street, Chicago. The 
diagram is ten inches square and com- 
prises, in fact, four complete logarithmic 
sheets. Among the more common uses to 
which this paper may be put with advan- 
tage, may be enumerated the following 
calculations: Powers and roots of any and 
all indices; bending moment, shearing 
stress or deflection of beams in terms of 
span or load; moments of inertia and 
radii of gyration in terms of a linear di- 
mension ; circumferences and diameter of 
circles in terms of their radii or diameter ; 
sizes of tie bars, struts, shafts, ete., in 
terms of linear dimension or inverse, etc., 
ete. 

The diagram is printed in a neutral 
tint, permitting of ready photo reproduc- 
tion and blue printing. The paper is of 
good quality bond, which may be roughly 
handled and on which erasers may be 
used, and is thin enough to admit of 
blue printing readily. 
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A New Lamp-Testing Wattmeter. 


A practical demonstration of the high 
efficiency of the new metallic-filament in- 
candescent lamps will often aid in their 
introduction, particularly with prospective 
customers to whom seeing is believing. 
All that is necessary to make such a test 
is a simple indicator that will show the 
relative watt consumption of metallic and 
carbon-filament lamps, and for this pur- 
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pose the lamp-testing watt indicator, here 
described, has been designed by the Gen- 

Schenectady, 
should prove 


eral Electric 
N. Y. This 


especially valuable in introducing the new 


Company, 
instrument 


25-watt tungsten lamp, although this is 
not essentially the only use to which it 
ean be put, and many other conditions 
may arise where it will be found of im- 
mediate service, and where a larger and 
less compact apparatus would be at a dis- 
advantage. In addition to its utility, it 
possesses the merits of accuracy in opera- 
tion, facility of reading, and attractive 
appearance. 

This watt indicator is constructed on 
the Thomson inclined-coil principle, and 
has a scale marked directly in watts, at 
different voltage values. The moving ele- 
ment is mounted in jeweled bearings. 
The case consists of a single aluminum- 
alloy casting, on each side of which is 
a brass dome. At the top there is an 
Edison screw plug, and at the bottom a 
lamp receptacle. 
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Although the lamp-testing wattmeter 
is intended for use with Edison sockets 
and lamps equipped with the Edison base, 
an adapter can be supplied, permitting 
its use with either the Thomson-Houston 
or Westinghouse socket or lamp base. 

To use the instrument, the plug is 
screwed into a lamp socket, and the lamp 
to be tested is inserted in the receptacle 
at the bottom of the instrument. The 
pointer will then indicate the watts con- 
sumed by the lamp. The plug end of 
the instrument is equipped with a spring- 
contact end, permitting an extra turn so 
that the scale may always be in full view. 

The instrument is provided with a mul- 
tiple scale, allowing direct readings when 
used on 100, 105, 110, 115 and 120 volts. 
For intermediate voltages readings may 
be interpolated. The capacity of the 
winding is one and one-half amperes, and 
the maximum scale marking is 125 watts. 
The size of the instrument is such that 





it can be conveniently carried in the 
pocket. . 
——egeo oa 
A Weight Computer for Structural 
Shapes. 


The calculations required to be made 
hy a structural engineer in designing any 
bridge, roof truss or other steel structure 
are quite laborious. To make this work 
more rapid and less irksome, a number of 
calculating machines have been developed. 
The simple slide rule is one of the most 
common. A useful and convenient adap- 
tation of the slide rule for the determina- 
tion of weights of structural shapes has 
been brought out by the Edge Computer 
Sales Agency, St. Paul Building, New 
York, N. Y. The Edge computer con- 
sists of two discs, one rotating above the 
other. Each disc has its circumference 
marked off with logarithmic scales repre- 
senting the dimensions of the various 
shapes in feet and inches and the resultant 
weight in pounds. In determining the 
weight of a plate the upper disc is turned 
until the thickness of the plate required 
corresponds with the required width on 
the lower scale.- The weight of any 
length of that plate is then seen on the 
lower disc opposite the length. For com- 
puting the weights of angle-irons a similar 
simple operation is necessary. In the 
same way the weight of any length of a 
beam, channel iron or other structural 
shape, whose weight per foot is known, 
can be readily computed without reference 
to any tables or books, and with an ac- 
curacy much higher than is required for 
most practical purposes. 
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Important Order for the Crocker- 
Wheeler Company. 

One of the most important orders re 
cently booked in the electrical field is that 
for about 2,500 horsepower of induction 
motors for the Clark Thread Company, in 
Newark, N. J., which has been secured by 
the Crocker-Wheeler Company, of Ampere, 
N. J. The order is of considerable size, 
but its chief importance is because of the 
fact that it is the beginning of the elec- 
trification of these mills, which are prob- 
ably the most extensive in the United 
States. The mill has been driven by sev- 
eral steam engines, and this purchase of 
induction motors is the first step in elec- 
tric drive. The order was awarded to the 
Crecker-Wheeler Company after a thor- 
ough investigation extending over a period 
of ten months, which demonstrated that 
the Crocker-Wheeler engineers knew how 
io solve the intricate electrical problems 
met with in textile work. The motors 
are wound for 5,500 volts, sixty cycles, 
three-phase, and will range in capacity 
from twenty-five to 150 horsepower each. 


ese 





A Miniature Wattmeter. 


The accompanying illustration shows a 


miniature wattmeter for incandescent- 


lamp testing which has been placed on the 
market by the Robert Instrument Com- 
56 Shelby street, Detroit, Mich. 


pany, 








WATTMETER 


MINIATURE LAMP-TESTING 


This wattmeter may be attached to either 
direct or alternating-current circuits, with- 
in the range of the wattage and voltage 
calibration of the instrument (150 watts 
at 118 volts). The attaching plug, cord 
and connector are furnished with each in- 
strument. The maker claims that the 
meter is particularly adapted for testing 
the efficiency of tungsten lamps. 
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A Motor-Operated Time Switch 


A non-arcing time switch for closing 
and opening a circuit at predetermined 
times has been invented by Bernard Tropp 
of New York city and patented in this 
country. It is entirely automatic and re- 
quires only rewinding of the clock mech- 
anism controlling it. 

This clock controls two contact devices, 


makes one rotation in twenty-hour hours. 
The arbor of this wheel is connected 
with an aligned metal shaft (4) through 
a block (5) of insulating material. As 
the shaft conveniently forms a part of the 
motor circuit, this block interposes be- 
tween the shaft and the metal of the clock 
mechanism, and thus avoids risk of a 
shock to one winding the clock. 
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FIG. 1—DIAGRAM OF CONNECTIONS, 


each operated once every twenty-four 
hours, for completing a circuit through a 
small electric motor, which mechanically 
actuates a switch in the lamp circuit. The 
motor runs long enough to actuate the 
lamp switch and then automatically 
switches itself out of the branch circuit. 
There are also manually operated switches 





FIG. 2.—DIAGRAM OF CONNECTIONS, 


for cutting out the contact devices at the 
clock momentarily, and permitting the 
motor to be set in motion independently 
of the clock, for turning on or off the 
lights. 

In the accompanying drawings of the 
device, Fig. 1 is a plan of the device, and 
Fig. 2 is a side elevation thereof. 

The clock (1) has a wheel (2) which 


TROPP AUTOMATIC TIME SWITCH. 


Mounted on the shaft are two like con- 
tact wheels (6) and (6). These are 
driven frictionally with the shaft, being 
pressed outward by a spring (7) against 
collars (8) on the shaft. These wheels 
are provided, respectively, each with a con- 
tact stud (9) (9%), and, for purposes of 
angular adjustment, the studs are mounted 


e: 
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TROPP AUTOMATIC TIME SWITCH. 


in curved slots in the contact wheels. 
There are two light spring terminals (11) 
and (11*) in the paths of the respective 
studs. 

The motor section of the apparatus 
comprises a small electric motor (12) 
which drives, through a reducing train of 
gears, a rotary circuit-breaker (14) on a 
shaft (15), which forms the operating 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 747 


spindle of a rotating switch (16) in the 
lamp circuit (L). A high-speed motor 
is essential to the proper operation of the 
switch shown, which may be of the well- 
known kind which operates at each quar- 
ter of a rotation of the spindle to alter- 
nately close and break the lamp circuit 
The shaft carries two oppositely disposed 
and laterally projecting spring blades of 
metal which are connected electrically and 
which, in one position, connect the wire 
terminals of the lamp circuit electrically. 
When the shaft is turned a quarter way 
round, the blades are moved out of contact 
with the wire terminals, and the lamp cir- 
cuit thus broken. 

The motor circuit may be supplied with 
electric energy from any source, as a bat- 
tery (G). The current goes to a brush 
(17) bearing on the shaft (4), through the 
shaft to the wheel (6) and stud (9) to 
the spring terminal (11), and thence to 
a brush (18), which is in contact with 
the cireuit-breaker (14). From this de 
vice the current is taken off by a brush 
(19) and carried to one of the brushes 
(21) of the motor, thence through the 
motor to the other brush thereof, and 
thence to the other pole of the source (G) 
As the wheels (6) (6%) are constantly 
(though slowly) rotating, when the stud 
(9) contacts with the spring terminal 
(11) the circuit will be completed through 
the motor and the latter, through the 
gear train, will set the cireuit-breaker 
(14) to rotating. This operates the 
switch (16) to turn on the current to the 
light cireuit. 

The device, which has been called a ro- 
tating circuit-breaker, is here shown as 8 
wheel or cylinder of metal with two op- 
posite quadrants cut out or removed; as 
it rotates the brush (18) remains in con- 
tact until the device makes a quarter of 
a complete rotation, when the brush falls 
or passes off and the circuit through the 
motor is thereby broken. The lights being 
now turned on and the motor at rest, the 
lights will remain turned on until the stud 
(9*) on the wheel (6*) shall come in con- 
tact with the spring terminal (11*), when 
the current will flow to a brush (188), 
which will now be in contact with a seg- 
ment of the circuit-breaker and thence 
through the motor as before. The motor 
is thus set in motion and turns off the 
lights, the circuit through the motor be 
ing broken when the brush (18*) passes 
off from the segment of the breaker. There 
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will always be one of the brushes (18) or 
(18*) in contact with the breaker. 

As stated, the wheels (6) (6*) are free 
to be rotated by hand on the shaft so as 
to permit of setting the device for turn- 
ing on and off the lights at certain hours; 
and, to facilitate this, there are hour 
graduations on the rims or peripheries of 
the wheels and a double-ended indicator 
or pointer (24) mounted on the base. 

With the construction shown the switch 
(16) is rotative, but any other form of 
switch may be employed in the light cir- 
cuit, as for example a knife-switch oper- 
ated by a link or rod, which couples the 
arm of the switch to a crank on the rotary 
circuit-breaker. This device is semi-cir- 
cular instead of quadrantal, as it requires 
a half rotation thereof to operate the 
switch for breaking the circuit through 
the motor. 

In order that the circuit through the 
motor may be closed by hand at any time 
independently of the clock, switches for 
this purpose are provided, in branch cir- 
cuits about the terminals (11) (11%). It 
will be noted that, in the functions of the 
device, the motor circuit is branched, and 
the clock mechanism operates to close a 
break first in one branch and then in the 
other, alternately, and the motor acts, 
through the current changer, to break the 
supplying or active branch of the motor 
circuit and at the same time to close a 
break in the inactive branch. The clock 
mechanism completes the motor circuit 
through the branch closed at the switch 
or circuit-changer. The lamp circuit is 
wholly independent of the motor circuit in 
the electrical sense. They may be sup- 
plied from the same source or from dif- 
ferent generators. 

eo 
Bristol’s Electric Time Recorder. 





A new electric time recorder, designed 
to meet the demand for a simple and prac- 
tical instrument to record automatically 
the occurrence and duration of certain 
operations such as the starting and stop- 
ping of machines, the opening and closing 
of valves, the duration of runs, the passing 
of trains, etc., has been brought out by 
the Bristol Company, Waterbury, Conn. 
With this instrument it is possible to 
record a number of different opcrations 
on the same chart, while the recorder may 
be located at a distance from the points 
at which the operations occur. 

The use of these new Bristol recorders 
to indicate when the machines were 
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started and stopped, how long they re- 
mained idle, and when they were started 
again is shown in Fig. 1, which is a re- 
production of the record chart showing 
complete twenty-four-hour records of op- 
eration of two paper machines. This 
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closing the circuit causes the pen to move 
transversely on the chart. 

Binding posts are provided at the base 
of the recorder, to which the small lead 
wires are attached. These wires may be 
of almost any length, as it is only neces- 





FIG. 


1—REPRODUCTION OF CHART MADE WITH BRISTOL'S 


ELECTRIC TIME RECORDER. 


record shows the time and duration of 
each break and also the time required to 
wash the felts and put on new wires. 

A recorder arranged to report opera- 
tions at six different points is shown in 
Fig. 2. Each of the six pens of this in- 
strument makes an independent record, 





FIG. 2.—BRISTOL’S ELECTRIC TIME 
RECORDER. 


continuously and automatically, and in 
this way six different operations may be 
recorded on the same chart. Each pen 
is actuated by an independent electromag- 
ret and battery circuit, so arranged that 


sary to have the operation to be recorded 
open or close the circuit whenever the mo- 
tion occurs. These recorders are usually 
operated by a battery circuit, but any con- 
venient circuit may be employed by the 
insertion of suitable lamps or other re- 
sistance to reduce the potential. 
eoe 
Electric-Lighting Data. 





G. W. Armstrong, western manager of 
the Excello Are Lamp Company, has be- 
gun the publication of an admirable series 
of bulletins designed to promote the un- 
derstanding of the vital principles of 
flaming-arc-lamp operation and use, in or- 
der that prospective purchasers may be 
better able to judge of the merits of the 
various flaming are lamps on the market. 
It is also purposed to furnish the electrical 
engineer with such data as may assist him 
in the selection and design of lighting 
installations. The collected issues of this 
bulletin, which is designated as “Excello 
Light,” will form a textbook on the flam- 
ing are lamp and its relation to illumi- 
nating engineering. 

Mr. Armstrong is able to render valu- 
able service to electrical and illuminating 
engineering through the medium of these 
bulletins, as only those data which are 
secured from the working out of actual, 
practical installations will be used in pre- 
paring the copy matter for each issue. 
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New Sangamo Wattmeters. 
The Sangamo Electric Company, 
Springfield, Ill., has placed on the mar- 
ket two new types of its mercury watt- 
meters, designated as the Type D, direct 
current, and the Type F, alternating cur- 
rent. In October, 1904, the company 
offered its first mercury meter motor. 
This was adapted for direct current only, 
and embodied in its construction funda- 
mental features which led the way to the 
further development of the Type D di- 
rect-current meter, which was put on the 
market a year later. The Type D meter, 
with a few detail improvements in con- 
struction, is the present very successful 
direct-current meter, and has attained a 
position of prominence as an accurate and 
efficient direct-current watt-hour meter. 
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SERVICE TYPE SANGAMO METER, WITH 
NEW STYLE PRESSED STEEL CASE, 
FULL GLASS FRONT. 
Following the general lines of construc- 
tion and mode of operation of the Type D 
direct-current meter, the first alternating- 
current meter was brought out in the 
spring of 1906. Immediately following 
this meter the first transformer-type al- 
ternating-current meter, based on a prin- 
ciple entirely new, was developed. The 
company is now able to announce its 
perfected alternating-current watt-hour 

meter, the Type F. 

The mercury meter consists essentially 
of a cylinder or disc-like motor element 
partly or entirely submerged in mercury, 
so that current can be led in and out from 
this element by the mercury acting as a 
contact maker, fixed metallic contacts be- 
ing set in the walls of the chamber con- 
taining the mercury and the disc. The 
reaction of current passing radially or 


diametrically across the armature with a 
magnetic field properly set with respect to 
the armature will cause rotation, and this 
may be proportional to ampere-hours or 
watt-hours, and is available for either di- 
rect or alternating-current measurements. 

When operated on direct current the 
main current, or a proportional part 
thereof, passes directly through the arma- 
ture of the motor element. The poles of 
the field magnet are excited by a shunt 
coil. In the alternating-current meter 
the laminated field magnet is energized 
by a series winding, and the armature 
carries a large volume of current derived 
from a small potential transformer inside 
the motor, whose primary is connected 
across the line like the shunt coil of an 
induction meter. This transformer occu- 
pies the space back of the laminated mag- 
net and its supporting bracket in such 
position that its heavy secondary winding 
can be conveniently and firmly connected 





TYPE F MOTOR ELEMENT, ASSEMBLED, 
AND ALTERNATING-CURRENT LAMI- 
NATED MAGNET WITH SERIES 
COILS. 
to the heavy copper contact ears of the 
dise chamber, while its small primary 
cables are in a position for connection to 

the binding posts below. 

The armature or rotating element is 
made with a central dome or float, so that 
the total displacement when immersed in 
mercury is sufficient to buoy up the entire 
rotating system, including the damping 
disc outside of the mercury chamber, so 
that the difference between the true weight 
of the rotating system and this buoyancy 
effect is only about one-tenth of an ounce, 
this being, therefore, the effective weight 
or pressure upward against the top bear- 
ing jewel. 

An improved light-load adjustment 
enables absolute zero of adjustment, no 
matter whether a meter is operated at 
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normal voltage or at double voltage, as it 
is principally dependent upon the differ- 
ential action between two small cable leads 
passing once in opposite directions around 
the laminated magnet in the alternating- 
current meter. The position of a clamp 
slider to the right or left causes relatively 
greater or less compensating current 
through the two windings, obtaining either 
a forward or slightly backward effect on 
no load by the slight initial magnetization 
given to the laminated magnet. 

The curve of the Type F meter, on ac- 
count of the improved construction of 
the series magnetic circuit, is straight 
from lightest loads to heavy overload, and 
as minimum initial compensation is re- 
quired, the accuracy of the meter on wide 
range in voltage is exceptional. At one- 
tenth load the meter shows a variation not 
to exceed one-half to one per cent for 





TYPE F MOTOR ELEMENT WITH LAMI- 
NATED MAGNET AND TRANSFORMER. 


twenty per cent change in voltage from 
normal, and shows no error at half load or 
full load on the same change in voltage. 
The Type F meter is practically inde- 
pendent of frequency without recalibra- 
tion, as it shows no difference between 
sixty and twenty cycles, and an error of 
about one and one-half per cent at 133 
cycles. It is also but little affected by 
change in temperature, a variation from 
normal accuracy of less than one per cent 
being caused by a change of thirty de- 
grees Fahrenheit. The construction of 
the meter gives high torque—over fifty 
millimeter-grammes at full load, although 
with a shunt loss of but one and one- 
half watts at sixty cycles and two and 
one-half watts at twenty-five cycles, 110 
volts. The potential drop between the se- 
ries binding posts is about 0.4 of a volt in 
the five and ten-ampere meters, and less 





in the meters of larger capacities up to 
150 amperes. 

At present the greatest demand has been 
for meters with pressed-glass cases, but 
for special purposes cast-iron cases have 
been provided. The new Type F case has 
sides formed of pressed sheet-steel, and 
the front is of extra heavy double-strength 
glass, held in the case with screw clips, 
and cemented so as to be water and dust- 
tight. Beginning with December 1, the 
standard meter will be furnished with this 
new steel combination case. 

All alternating-current meters up to 
and including 100 amperes capacity are 
provided with four binding posts, so that 
all direct-current meters, except those hav- 
ing 500-volt circuits, are similarly ar- 
ranged in sizes up to eighty amperes. The 
alternating-current primary meters, when 
not of the switchboard type, have four 
posts arranged to use with current and 
potential transformers. All alternating- 
current meters larger than 100 amperes, 
and direct-current meters larger than 
eighty amperes, and direct-current meters 
of all capacities in the 500-volt type, have 
three binding posts—two series and one 
shunt. 

The meter is nine and one-half inches 
high over the hanging lug and connecting 
box, six inches wide, and five inches deep, 
and weighs eleven pounds complete with 
the new steel combination case. 

--—— © oe -— - 
Large Industrial Orders of Electrical 
Machinery. 

Continued evidence of returning indus- 
trial activity in various parts of the coun- 
try is afforded by the mention of some of 
the recent orders taken by a large western 
manufacturer of electrical machinery, 
which will prove of especial interest at 
this time. 

In Wisconsin, where authorities esti- 
mate there goes to waste at least 2,000,000 
horsepower in unused waterpowers, large 
developments have recently been under- 
taken. Among the important hydraulic- 
turbine plants of this section contracted 
for with the Allis-Chalmers Company, 
Milwaukee, Wis., is that of the Northern 
Hydro-Electric Company, on the Peshtigo 
River. The initial installation will con- 
sist of five horizontal twin turbines, hav- 
ing each a capacity of 1,500 horsepower, 
or an aggregate of 7,500 horsepower, di- 
rect-connected to 1,000-kilowatt alternat- 
ing-current generators, with exciter units 
of 400 kilowatts, combined capacity, all 
the machinery being of the Allis-Chal- 


mers Company’s build. This plant, 
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which is near that of the Wausau Street 
Railway Company, now being equipped 
with hydro-electric units by the Allis- 
Chalmers Company, will be second in in- 
dustrial importance for the “head-of-the- 
lakes country” only to the Great Northern 
Power Company’s immense development, 
where 40,000 horsepower in Allis-Chal- 
mers turbines—the largest single Francis 
wheels in the world—are in operation. 
The current generated on the Peshtigo 
River will be transmitted to Green Bay 
and neighboring towns, to be used for the 
operation of the street-railway system, 
commercial lighting and manufacturing 
purposes. Other large orders placed with 
the same company for hydroelectric plants 
include irrigation projects and central 
stations for power distribution in the Mid- 
dle West, the plans of which have not vet 
heen made public. Four noteworthy ma- 
chines now being shipped from the Allis- 
Chalmers Company’s works at West Allis 
are two 6,500-kilowatt generators of the 
waterwheel type for the Niagara Falls 
Hydraulic Power and Manufacturing 
Company, Niagara Falls, N. Y., and two 
of 2,500-kilowatt capacity for the Caza- 
dero station of the Portland (Ore) Rail- 
way, Light and Power Company. These 
machines, which are designed for twenty- 
tive and thirty-three cycles and speeds of 
300 and 3335 revolutions per minute, re- 
spectively, have recently shown some nota- 
ble results on shop tests. 

Among purchases of the steam turbines 
built by Allis-Chalmers Company are a 
3,250-kilowatt machine, for the Pacific 
Mills at Lawrence, Mass., where already 
three of these turbines and generators are 
in service; several units of 1,000-kilowatts 
capacity for the Cleveland, Southwestern 
& Columbus Railway and the city of 
Nashville, Tenn., and a number of 500- 
kilowatt machines for the Webster & 
Southbridge Gas and Electric Company, 
the city of Danville, Va.; Pennsylvania 
Power Company; the city of Dunkirk, 
N. Y.; Willamette Valley Company, and 
the city of Frankfort, Ind. In addition 
io the main units these orders include ex- 
citers, power transformers, lighting trans- 
formers, condensers, circulating pumps, 
switchboards,  ete., complete 
power-plant equipments for the generation 
and distribution of alternating current. 

The Industrial Lumber Company, 
Beaumont, Tex., is preparing to install 
two engine-type generators of 450 kilo- 
watts capacity, with seventeen induction 
motors; the Johnson Chair Company of 
Chicago has bought a 500-kilowatt gen- 


making 
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erator driven by a cross-compound en- 
gine; the city of Waverly, Iowa, recently 
ordered a belted unit of 225 kilowatts, and 
the American Sugar Refining Company 
has contracted for a 500-kilowatt gener- 
ator driven by a high-duty engine. 

The Allis-Chalmers Company has also 
received orders for a number of hoisting 
motors and engines, and for some very 
large pumping engines. 

-——-6@o- — .- 

Ward Leonard Laboratory Rheostat. 

The Ward Leonard Electric Company, 
3ronxville, N. Y., has designed a line of 
rheostats for laboratory service. The il- 
lustration shows a fifty-six-ampere capac- 
itv rheostat. The resistance portion is 
10 inches by 12 inches by 15 inches, over- 
all. The face-plate or controlling por- 
tion is only 14 inches by 8 inches. The 
controlling portion can be mounted on the 
test-table or inside the cover of a desk. 
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WARD-LEONARD LABORATORY 
RHEOSTAT 





The resistance portion can be mounted on 
the side wall out of the way. There are 
but two wiring connections per switch 
from the resistance to the face-plate. 

This rheostat can be used upon direct- 
current or alternating-current circuits as 
a non-inductive, zero-temperature-coeffi- 
cient resistance. It is designed to give 
one-tenth-ampere divisions from one-tenth 
ampere to fifty-six amperes. Each switch 
is marked with the number of amperes 
that will flow when it only is closed. By 
closing the switches singly or in parallel, 
any ‘desired load is obtained. Each re- 
sistance with its controlling switch is de- 
signed to be connected across the full line 
volts. As each resistance is designed to 
carry the full amperes that can be made 
to pass through it by the full line volts, 
burn-outs are impossible. The resistance 
elements are built up of Ward Leonard 
enameled resistance units. They are fire- 
proof, strong, light, and are thoroughly 
protected against mechanical, electrical 
and chemical depreciation. 





t 
E 
{ 
§ 
: 








November 14, 1908 


751 











Current Electrical News 





























CONTINENTAL EUROPE. 


PARIS, OCTORER 24.—Since the telephone fire in Paris, the de- 
partment has been taking active measures in order to set matters 
right in the shortest possible time. At present the temporary ex- 
change 1s between the burned building and the Central Postoffice, 
and it has two floors for installing the apparatus. At present 
there are about a hundred connections a day made by the use of 
a number of small boards which have been placed in the building. 
The department ordered the new large multiple boards on Sep- 
tember, 26, at a cost of about $1,000,000. The contract stipulates 
that they are to be delivered by December 11, under a penalty of 
$1,200 for each day’s delay. When the new boards are installed 
about 4,000 subscribers can be connected per day, so that the 
whole number of subscribers will have the use of their telephones 
within a week or so, according to the present outlook. In gen- 
eral, the manufacturers require fifteen months or two years to 
build multiple boards of this kind, but as in this case they are to 
be finished within two and one-half months, it will be seen that 
every effort is being made to finish the temporary exchange. 

An important enterprise in Austria-Hungary is an electric rail- 
way in the region of Budapest, known as the Vacz-Budapest-Géd6l- 
laer line. It is a suburban road jin general, and a ninety-year 
concession for the line has been lately granted to a local firm 
known as the Electrical Enterprise Company. The road will make 
connection with the state railroad depot, and it will probably be 
run on the single-phase, high-tension system, should this prove 
to be suitable. The overhead line will be worked at 3,000 volts, 
using a number of safety devices. Four electric locomotives are 
to be used on the line, as well as a number of motor cars. 

At Martigny, where the valley of the Dranse River joins that 
of the Rhone, there is a hydraulic plant of large size which has 
been erected quite recenily. It is operated by the Société d’Elec- 
trochemie, which has a capital of $1,000,000, and now controls six 
hydraulic plants in Switzerland and France for manufacturing 
carbide and other cnemical products. There is an extensive car- 
bide works at Martigny in connection with the turbine plant. 
The latter now has installed nearly 15,000 horsepower in alter- 
nators and direci-current generators. One part of the outfit con- 
sists of five 750-kilowatt Thury generators, which furnish energy 
at 150 or 300 volts for the electrolytic work, the current in this 
case being 5,000 amperes or less for each machine. There are 
also installed three 2,500-horsepower, three-phase alternators which 
supply current over a 10,000-volt power line to a second carbide 
plant lying a few miles off and operated by the same company, 
also to a carbide works in the same region, which is owned by 
the Swiss Nitrous Product Company. A set of small generators 
develops current for the loca] tramway line. 

Current for the Martigny-Chatelard electric road is furnished 
from a hydraulic plant which is located at Vernayaz, in the Rhone 
Valley. This plant is most unique, and there is certainly not 
another one like it in the county. It is placed high up in the 
side of the mountain at a point lying above the celebrated water- 
‘all of the Pissevache. The latter springs from the abrupt moun- 
tain slope and falls in a cascade into the valley, being more than 
200 feet in height. The hydraulic plant is placed in a chamber 
cut out of the solid rock in the side of the gorge, which lies above 
the fall, and the penstocks lead to a point which is much higher 
up in the mountain, where the water supply is secured. After 
passing by the turbines the water is returned to the cascade be- 
low, so as not to interfere with the appearance of the latter. In 
the plant there are installed six turbine groups which supply the 
current for the Martigny-Chatelard electric road and also for a 
large carbide works which is located at Vernayaz. The latter 
plant is controlled by the Stachelin Company, which also owns 


a carbide works in another point along the Rhone Valley at Aproz. 
For this second works a separate hydraulic plant is used. 

Recently I had occasion to visit the work upon the LOétschberg 
tunnel at the south end. The scope of this great undertaking is 
perhaps not as generally known as it should be, but in fact the 
work ranks but little below that of the Simplon.. The object of 
the tunnel is to run directly through the mountains of the Bernese 
Oberland, and thus to give a direct route from the north to the 
south of Switzerland. The new railroad section, which will be 
electrically operated, connects with the Federal railroad on the 
north side of the mountains at Frutigen and enters the tunnel 
near Kandersteg, coming out at the south end near Goppenstein. 
The tunnel is 13.7 kilometers in length (8.5 miles), and the south 
end lies about 12 miles from the north end of the Simplon Tunnel, 
the latter being further along the Rhone Valley. A very extensive 
plant is being erected at the south end of the Létschberg Tunnel, 
and there are from 1,200 to 1,500 workmen employed in the enter- 
prise. At present the rock-drilling is being carried on at the rate 
of forty feet per day by compressed-air drills. The power plant 
at the tunnel receives current from a distant turbine station, and 
there are now four three-phase motors which drive the air com- 
pressors. The plant has a capacity of 1,200 horsepower for the 
compressors alone, using motors of the Alioth system. 

A. DE C. 


GREAT BRITAIN. 


Lonbon, OcToBER 30.—At the first annual meeting of the Vic- 
toria Falls Power Company today some interesting statements 
were made with regard to the prospects and policy of the com- 
pany. It was made quite clear that it is not the intention to 
start upon the erection of an overhead transmission line from 
Victoria Falls to the Transvaal at an early date. In faet, it 
was plainly indicated that the company’s chief consulting engi- 
neer, Mr. Ralph D. Mershon, of New York, was still of the opin- 
ion that the limits of voltage at which such transmissions can be 
operated have by no means been reached, and that in the mean- 
time it is cheaper to continue to supply from a steam-driven 
station than to make use of the water power. Further, the 
company’s engineers seem to have been agreeably surprised at 
the cheapness with which production can be carried on by coal 
in the Transvaal, the results having been lower than the esti- 
mates. There is a single possibility that remains, however, by 
which the station may be built at the Falls: it is by the centraliza- 
tion of industries in the immediate neighborhood, a development 
which the company is trying hard to bring into existence. 

A definite step forward has now been made with the London 
electric power bills, for in the House of Commons on Monday 
the committee which will soon commence consideration of the 
bulk supply scheme was instructed to include the name of the 
London County Council as the purchasing authority. The govern- 
ment has given its consent to this bill on the requirement that 
certain modifications are made, and it is certain that if the pro- 
moters can see their way to accept these, the bill will go forward. 

The meetings of the International Conference on Electrical 
Units and Standards have now been concluded and the final re- 
port of the technical committee is in preparation. The Interna- 
tional Electrotechnical Commission, which has been created as the 
result of the St. Louis Congress of 1904, has also met this week 
and named Prof. Elihu Thomson president. As the International 
Conference is in favor of appointing a permanent committee, with 
much the same objects as the Electrotechnical Commission, there 
appears the possibility that some scheme of combination will 
have to be evolved in order to avoid duplication of work. 

With the approach of the absorption of the National Tele- 
phone Company by the state, the directors have concluded that it 
will not pay them to continue to carry out construction work 
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which will not be in productive use during the next three years. 
In consequence, a large number of employes are being dismissed 
and the matter has been the subject of discussion in the House 
of Commons. 

The City of London Corporation at this late day is sending a 
deputation to the Continent to inspect various systems of street 
lighting. At present the city of London is lighted by a mixture 
of ancient and modern electric arc lamps and a few types of gas 
lighting. 

The British Westinghouse Company has just received an 
order for the equipment of a large power station for the Buenos 
Ayres & Pacific Railway Company in connection with the public 
lighting of Bahia Blanca, Argentine Republic. J. F. C. Snell of 
London is the consulting engineer. G. 


EASTERN CANADA. 


OTTAWA, NOVEMBER 7.—English capitalists are promoting the 
organization of a company for the institution of a motor-bus service 
in the city of Toronto, to compete with the Toronto Street Railway. 
The proposed capital of the company is $2,000,000. Fifty motor 
buses will be built, each with accommodation for thirty-six pas- 
sengers, and regular routes of service will be arranged. 

he first sod for the construction of the Niagara Falls trans- 
mission lines of the Ontario hydro-electric power commission will 
be turned on November 18. It is planned to make the occasion a 
ceremonial one. The construction work will start near the city 
of Toronto. 

The city of Brantford, Ont., will vote on the question of enter- 
ing into a contract with the Hydro-Electric Commission in January 
next. Offers from the commission and from the Cataract Power 
Company of Hamilton were considered, and although the latter 
concern underbid the commission, nevertheless, in some particu- 
lars, the conditions the company stipulated were deemed disad- 
vantageous. 

The Ottawa Electric Railway Company has been experimenting 
with some pay-as-you-enter cars. They have proved so satisfactory 
to the company and the public that the company will adopt this 
style of car on its principal streets in the near future. 

The Montreal Light, Heat and Power Company has refused to 
renew the street-lighting contract with the city at the current rate. 
The company claims that it is losing money on the present contract 
price, which is $60 per lamp. The company is demanding $75 
per lamp. 

The Montreal Street Railway Company’s annual report shows 
that the road, during the last year, carried 90,746,032 passengers, 
the average earnings per passenger being 3.96 cents. There were, 
however, 30,343,113 transfers issued, so that in reality 121,089,145 
passengers were carried, thus reducing the earnings per passenger 
to 2.97 cents. The earnings were $3,677,432, as compared with 
$2,220,787 five years ago. The total number of shareholders is 
1,526. Hon. L. J. Forget was re-elected president, and W. G. Ross, 
managing director. 

Very encouraging results have been reported at Canadian Pa- 
cific Railway headquarters, from the experiments that have been 
made with a view to the introduction of electricity as a motive 
power for the operation of trains in the mountain section of the 
system. The electrification of the whole mountain section, which 
is upward of 600 miles in length, may be undertaken in the near 
future, but, while the tests are satisfactory, they have not gone 
far enough yet to justify a large expenditure. 

A project under way aims to connect Ottawa with Morrisburg 
by electric railway. This includes the building of a new line from 
Morrisburg to a point on the present Ottawa and New York Rail- 
way, and the adoption of electricity as a motive power on the 
entire line, which will include about twenty miles of the present 
Ottawa and New York system. The enterprise is being promoted 
by J. Wesley Allison of Morrisburg. It is given out that the 


necessary capital for the project is guaranteed, and that there 
only remains the surveying of about fifty miles of country and 
the granting of a charter by the government of Canada to allow 
building operations to begin immediately. The total length of the 
new electric line will be about seventy-five miles. W. 
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WESTERN CANADA. 


WINNIPEG, NOVEMBER 7.—The first construction work on the 
civic power plant at Lac du Bonnet, being built by the city of 
Winnipeg, has been commenced, and it is expected all the ex- 
cavating for the plant proper will be completed this fall. The 
tramway, bridges and several other works in connection with the 
plant have been finished. It is believed that the power plant at 
Lac du Bonnet will mean the removal of a number of eastern 
Canadian manufacturers to Winnipeg. 

According to statements by officials, a part of the New West- 
minster-Chilliwac line of the British Columbia Electric Street Rail- 
road Company will be in operation between New Westminster and 
Cloverdale by the end of the year. 

The City Council of Port Arthur, Ontario, has canceled the con- 
tract recently made with the Kaministiqua Power Company of 
Fort William, Ont., for the supply of 400 horsepower for civic pur- 
poses. It is alleged that when the company had secured the con- 
tract it was used to influence the Ontario government in order 
to obtain power privileges at Dog Lake Falls. Port Arthur, through 
J. J. Carrick, mayor, canceled the contract, as the city had been 
endeavoring to secure power rights at the same falls. 

The capital stock of the Russel] Telephone Company has been 
increased from $5,000 to $25,000 for the purpose of building a 
number of extensions. The head office of the company is at 
Russell, Man. 

The municipal authorities at Port Arthur, Ont., have raised 
the telephone rates from $1 and $2 per month to $1.25 and $2.50 
per month for residence and business telephones, respectively, ex- 
plaining that this was found necessary to meet the expenses of 
the department. The City Council has asked the telephone com- 
missioners at Fort William to raise their rates to the same figure, 

Five hundred men are now at work on the power dam near 
Fort Francis, Ont., for the Backus-Brooks syndicate, and Mr. Rich- 
ardson, the general superintendent, expects to have the dam com- 
pleted before the end of the year. 

The Oxbow Telephone Company, Oxbow, Sask., announces that 
a number of extensions to the system will be made. 

Telephones are becoming very popular in the farming com- 
munities of Manitoba, and already this season the government has 
installed over 1,200 farmers’ phones, in addition to some 1,800 
new connections in cities and towns. There are still a large 
number of applications for telephones on hand, many of which 
will not be installed unti] next spring. The Manitoba Telephone 
Commission is now busy preparing requisitions for supplies for 
1909, which will be a very busy season, as the government has 
decided upon the construction of a large number of rural and 
long-distance lines. Among the items required for next year are 
25,000 poles, tenders for which are now being called. Orrin F. 
French is chief engineer to the commission, with headquarters at 
Winnipeg, Man. 

This year the employes of the British Columbia Electric Street 
Railroad Company will receive $40,000 under the pension system 
inaugurated by the company in 1903. Each employe who has been 
with the company for a year up to July 1, 19098, will receive 
$66.78, irrespective of his position with the company. The sum 
divisible is one-third of the balance available for dividend paying 
after four per cent has been paid on the common stock. As show- 
ing the growth of the company, it may be mentioned that the 
former bonuses were: 1903, $25; 1904, $35; 1905, $40; 1906, $45; 
1907, $63, and 1908, $66.78. At the annual meeting of the company 
held in London, England, on November 4, a dividend of eight per 
cent was declared on ordinary stock. R. 


IMPORTANT DEVELOPMENTS. 


TO ELECTRIFY MOUNTAIN RAILROAD IN PERU—The 
Peruvian Corporation has decided to electrify the Central Rail- 
road of Peru, which connects Callao with Oroya in the mountains. 
This will make possible a great increase in the traffic handled. 

NEW TRANSFORMER HOUSE FOR CANADIAN NIAGARA 
POWER COMPANY—The new transformer house of the Canadian 
Niagara Power Company is completed and the installation of 
the three gigantic transformers having been finished last week, 
increased the output from 20,000 horsepower to 32,000 horse- 
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power. The new structure is an addition to the old transformer 
house, and the machines that have been placed therein will be 
put in operation early in November with the new transmission 
line which has just been strung to Fort Erie, where it crosses 
to a point near Ferry Street, Buffalo. 


SOUTHERN PACIFIC RAILROAD PREPARES TO ELEC- 
TRIFY—The Southern Pacific Railroad Company is making prepara- 
tions for changing its motive power from steam to electricity, and 
orders for much of the equipment have already been filed. It is 
the intention to crowd the installation of this equipment as fast 
as possible. The company is already commencing the erection of a 
large power plant near the tidal canal at Fruitvale, and will in- 
stall several substations at other points suitable to the distribu- 
tion of power for the different suburban lines. The Berkeley end 
of the electrification is expected to cost $2,000,000. 


RECEIVERS FOR HUDSON RIVER COMPANIES—As receiv- 
ers for the Hudson River Electric Power Company against which 
bankruptcy proceedings have been begun, as noted last week, 
Judge Ray has appointed Charles W, Andrews, of Syracuse; George 
W. Dunn, of Binghamton, and Milton Delano, of Canastota, N. Y. 
The corporation was organized in 1903, and controls the Hudson 
River Water Power Company, Hudson River Electric Company 
and Hudson River Power Transmission Company, together with 
various sub-companies owned by the latter two, supplying central 
and eastern New York State with power. The authorized capital 
stock was $10,000,000, of which $5,390,000 was issued. The total 
funded debt of the corporation, according to its last statement, 
was $9,683,500. Net earnings for 1907 were $486,200. Messrs. 
Andrews, Dunn and Delano were required to give bonds in the 
amount of $100,000 each as receivers. 


OPERATION OF WISCONSIN’S NEW UTILITY LAW DIS- 
TRIBUTES CORPORATION TAXES—The Wisconsin State Tax 
Commission, acting as a state board of assessment of street-railway 
companies, has announced the assessment of these properties, under 
the new law enacted by the last legislature, providing for taxing 
these public utilities according to the ad-valorem system by the 
State Tax Commission rather than under the license-fee system 
locally. Heretofore these companies were assessed locally and 
twelve per cent of the tax was turned over to the state and eighty- 
eight per cent retained locally. Under the new law the State 
Tax Commission makes the assessment, the state collects the tax 
and distributes eighty-five per cent thereof among the localities 
through which the railway line runs, the local distribution being 
made in proportion to the earnings of the line in each locality, 
Twenty-four companies are assessed and taxed under this system. 
The total of the preliminary assessment of these properties was 
$36,098,000, and the total tax levied is $390,637.75. 


COLORADO POWER COMPANY WINS LONG-CONTESTED 
SITE—The Denver Power and Irrigation Company has won a 
fight of several years’ duration for the right to a mammoth irri- 
gation and power site in the South Platte Canyon, extending from 
Eagle Rock to a point above Decker’s summer resort, a distance 
of fourteen miles, and the estimated cost of which is $10,000,000. 
The Two torks Reservoir Company, backed by C. P. Allen and 
J. E. Maloney, and the High Line Reservoir Company, backed 
by W. E. Bates, filed on the same stretch of territory as did the 
Denver company and half a dozen railroad companies. The dis- 
pute as to who was entitled to the right-of-way was decided by 
Fred Dennett, commissioner of the general land office, and has 
been received in full by the Denver government land office, and the 
interested parties. The sites all start where the north and south 
forks of the Platte join, thirty-one miles from Denver, at the 
town of South Platte. The Denver Power and Irrigation Com- 
pany has spent about $100,000 in the preliminary work. 


LOWER CABLE MESSAGE RATE URGED BY CHAMPION 
OF TWO-CENT TRANSATLANTIC POSTAGE—The first stage in 
the campaign for the reduction of the world’s cable rate will be 
reached next week, when the earl of Jersey will preside at a 
meeting called to consider ways and means by which adequate sup- 
port may be given to the movement for cheaper rates in inter- 
national electric communication. The moving spirit in the project, 
John Henniker Heaton, whose efforts were largely responsible for 
the two-cent postal tariff between America and Great Britain, says 
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in the course of time a rate of two cents a word will obtain for 
cable messages. His proposition is that the British and American 
governments jointly acquire the property rights of the existing 
cable companies at a fair valuation and thereby establish a common 
state monopoly of cable communication. At present, Heaton says, 
the cable-carrying capacity amounts to 300,000,000 words, and only 
250,000,000 are sent at twenty-four cents a word. If the cables were 
owned by the state and employed to their full capacity, he declares, 
it would be possible to establish a tariff of two cents a word. 


GREAT WESTERN POWER COMPANY TO SELL THROUGH 
PACIFIC GAS AND ELECTRIC COMPANY—The Great Western 
Power Company has reached an agreement with the Pacific Gas 
and Eleciric Company by which the power company will not retail 
its product, but will sell directly to the distributing company. 
The territory served by the two companies extends from the 
northern part of California to Santa Cruz. It is understood that 
the new company will not compete in towns or cities of northern 
or central California until it is more firmly established. The 
contract with the Pacific Gas and Electric Company is temporary, 
but may ultimately result in a merger of the two organizations. 
The Great Western is at present endeavoring to secure a franchise 
to operate in Sacramento. The Pacific Gas and Electric Company 
is the parent corporation of thirty concerns, including the Cali- 
fornia Gas and Electric and the San Francisco Gas and Electric. 
The Pacific company operates in twenty-nine counties in the state, 
supplies current to twelve electric railroads and sells power to 
forty-three different cities and towns in California. It controls alt 
the business about the bay cities and the greater part of the 
business in the north. 


ELECTRIC LIGHTING. 


GREENVILLE, KY.—The Greenville Light and Water Com- 
pany will extend its lighting circuits, having voted to offer $12,000 
in bonds, 


MONDOVI, WIS.—The Mondovi Milling Company and the 
Mondovi Eleciric Light Company have consolidated and will build 
a new electric-light plant. 


GOLIAD, TEX.—Joel and Jasper Shaper have purchased the 
interests of the Goliad Water and Light Company and will conduct 
the company in the future. 


GADSDEN, ALA.—A franchise has been granted to the Eto- 
wah Light and Power Company, Attalla, Ala., to furnish electric- 
ity for commercial purposes, 


FEDERALSBURG, MD.—The Idlewild Electric Light and 
Power Company, incorporated to develop waterpower properties, 
has effected permanent organization, with John F. Disharoon, 
J. B. Wright and E. E. Goslin as directors. 


KNOXVILLE, TENN.- The permanent illumination of Gay 
street, after the design of recent temporary carnival lighting, has 
been urged by a committee of local merchants, which proposes 
to put three or four arches across the street in every square. 





ELECTRIC RAILWAYS. 


GREEN BAY, WIS.—The Bay Shore Street Railway Company 
has been incorporated by Fred A. Rahr and others. 


FRANKFORT, KY.—An interurban line from Frankfort to 
Lawrenceburg is the next electric traction line planned for the 
Bluegrass district. 


SAGINAW, MICH.—Electric cars will be running between Sag- 
inaw and Detroit by January 1, officials of the Flint and Saginaw 
Electric Railway declare. 


JACKSONVILLE, ILL.—Construction work will soon begin on 
the Alton, Jacksonville & Peoria electric line. Four miles of the 
road is completed near Alton. 


SPOTTSYLVANIA, VA—A conference has been held by bust. 
ness men looking to the formation of a joint stock company, whose 
object is to build an electric-railway line to run from Fredericks- 
burg to Spottsylvania and from there to Mineral City, in Louisa 
County. This railway would pass through a section of the country 
rich in minerals. 
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PERSONAL MENTION. 


CHANCELLOR JAMES R. DAY, of Syracuse University, 
sailed for Europe last Saturday on the K6nigin Louise. 


MR. W. G. MELOON is to assume the management of the 
Twin State Gas and Eleciric Company, of Dover, N. H. 


MR. S. J. DUNCAN, who has been superintendent of the 
Northwestern Electric Heat and Power Company, at Kearney, 
Neb., has resigned and will take up new work in Oklahoma. 

MR. E, W. McCLENNAN, formerly manager for the Bell Tele- 
phone Company at Orillia, Ont., has been appointed traffic manager, 
with headquarters at Winnipeg, for the Manitoba Telephone Com- 
mission. 


MR. R. E; HUNT, who had been superintendent of railway 
service for the Utah Light and Railway Company, at Salt Lake 
City, Utah, has been promoted to the position of assistant general 
manager of the company. 


MR. ROBERT HOWES, formerly with the Washington Water- 
power Company of Spokane, is at Vancouver, B. C., to superintend 
the construction of the Chilliwaec branch of the British Columbia 
Electric Street Railroad Company. 


MR. HARRY D. CRANSTON, a graduate of the electrical 
engineering department of the Ohio State University, has ac- 
cepted a position as superintendent of the municipal electric- 
lighting and waterworks plants of Rockwood, Tenn. 


MR. HERBERT E,. PLASS, general manager of the Howard 
Miniature Lamp Company, Newark, N. J., is stopping in Chicago 
on his return from a trip to the Pacific Coast, in company with 
E. H. Havghton, manager of the Chicago Bryan-Marsh Company. 

MR. H. P. JAMES, formerly electrical engineer for the Bryant 
Electric Company, has taken a position as sales manager for a 
new line of push-button specialties recently placed on the market 
by the Cutler-Hammer Manufacturing Company, of Milwaukee, 
Wis. 

MR, OREN ROOT, manager of the Metropolitan street-railway 
system, New York city, married Miss Ada De Acosta on the after- 
roon of November 5, at the bride’s home in New York. The Rev. 
Father Patrick Daly, of Poughkeepsie, N. Y., performed the cere- 
mony. 

MR, J. D. DOWNER, who was for a number of years in the 
service of the subscription department of the Western Electrician, 
has become sales manager for the Kimble Electric Company, 617 
West Adams Street, Chicago, manufacturer of variable-speed, sit- 
gle-phase, alternating-current motors. 

DR and MRS. LEE DEFOREST returned from Europe on the 
steamship Lusitania, reaching New York October 30, after a trip 
on the Continent, during which France, Italy, Germany and England 
were visited on business in connection with Dr. DeForest’s wire- 
less telegraph and telephone interests. 

CHARLES H. FISH, agent for fifteen years for the Cocheco 
Cotton Mills, at Dover, N. H., has resigned and will accept a 
position of responsibility, it is understood, with the American 
Telephone and Telegraph Company. He is a brother of Frederick 
P. Fish, former president of the telephone company. 

MESSRS. E. A. ENNIS and E. J. NELSON, formerly with 
the Mergenthaler Linotype Company as chief clerk and assistant 
chief clerk, respectively, have formed a business association as 
factory systematizers and cost men at 173 York Street, Jersey 
City, N. J.. under the firm name of Ennis & Nelson. 

MR. WILLIAM P. BAILEY, who has been superintendent of 
the Michigan City division of the Chicago, South Bend & North- 
ern Indiana Electric Railway, has tendered his resignation and 
will return to the employ of the Terre Haute, Indianapolis & 
Eastern Railway. making his headquarters at Indianapolis. 

PROF, F. B. BADT, president of F. B. Badt & Co., 1504 Monad- 
nock Block, has returned from New York city, where he had gone 
for a couple of weeks to visit his home offices and works, viz., 
the Weston Electrica] Instrument Company, Waverly Park, Newark, 
N. J., and the Ward Leonard Electric Company, Bronxville, N. Y. 
It is understood that he closed some new selling agencies, one of 
which is for the well-known “Stave” flaming arc lamp. He expects 
a brisk business in 1909 and is preparing to meet this enlarged 
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demand. Professor Badt has entirely recovered from his recent 
illnesses, his health now seems to be all that can be desired, and 
his many friends are glad to see him back in Chicago. 

MR. HUGH A. BROWN has resigned from the Crocker- 
Wheeler Company, manufacturers and electrical engineers, to 


whose Chicago office he had been attached for several years. He. 


now takes up the work of sales manager for the Rockaway Coaster 
Company of Cincinnati, in which he has a substantial interest. 

DR. CHARLES WILLIAM ELIOT, president of Harvard Uni- 
versity, has resigned, his resignation to take effect on May 19 next. 
The announcement of the resignation was made at a special meeting 
of the Board of Overseers. It is stated that the board with the 
utmost difficulty arrived at the conclusion that a proper regard for 
the president’s wishes required it to relieve him of the arduous 
duties of his office. Charles William Eliot was born in Boston, 
Mass., March 20, 1834. His father was Samuel A. Eliot, for many 
years treasurer of Harvard University, and several times mayor of 
Boston. Dr. Eliot entered Harvard at the age of fifteen, and was 
graduated in 1853. Shortly after his graduation he returned to 
the college, where he spent nine years in various offices of instruc- 
tion. From 1864 until 1865 he was abroad, making a particular 
study of foreign methods of education. While abroad he was 
elected professor of analytical chemistry and metallurgy in the 
Massachusetts Institute of Technology. He returned to Europe in 
1867 agair, studying educational subjects. Two years later he was 
called to the presidency of Harvard University. This was the first 
time that. a layman had been called to head the institution, and 
his inaugural address, based upon the highest ideals of non- 
sectarian education, was received with astonishment. 


NEW MANUFACTURING COMPANIES. 


BOSTON, MASS.—The Edwin C. Lewis Company has been 
incorporated with a capital stock of $75,000 to manufacture elec- 
trical apparatus. E. C. Lewis is president and treasurer. 

THE BROWNRIGG & STEVENSON COMPANY, New York, has 
incorporated with a capital stock of $10,000, as steam and electrical 
engineers and genera] contractors. The members of the firm are 
C. Maxwell Stevenson and M. Wilson, 29 Broadway, and Robert E. 
Samuels, 229 Broadway, New York. 

THE IOWA CONSTRUCTION COMPANY, Eldora, Iowa, has 
been incorporated by Henry S. Osborne and others, with a capital 
stock of $10,000, to construct railways between Waterloo, Perry and 
Ames, 

NEW YORK, N. Y.—The Excelsior Storage Battery Company, 
New York, N. Y., has been incorporated with a capital stock of 
$10,000. The directors are Philip Hornwitz, Bella Robins and Aaron 
A. Feinberg, New York, N. Y. 

NIAGARA FALLS, ONTARIO—The American Electric Furnace 
Company, which has built a plant in this city, has been incorpo- 
rated as a Canadian company, the provisional directors being 
Thomas Rawlands, W. H. McGuire, F. ‘W. Griffiths, Alice L. John- 
son and Charles S. Peaslee. The company manufactures certain 
kinds of electric furnaces, which are used for smelting, concen- 
trating and refining ores and metals. The company has branches 
in Norway and England and in the United States. The Canadian 
company is capitalized at $50,000. 

THE AMERICAN ELECTRIC SMELTING AND’ ENGINEER- 
ING COMPANY has been incorporated in St. Louis, Mo., with a 
capital stock of $50,000, in Chicago. The principal incorporator is 
Albert E. Greene of Chicago, who is a graduate of the Massachu- 
setts Institute of Technology and has devoted his attention to 
electric furnaces, perfecting one which the company will manu- 
facture and place on the market. 


NEW PUBLICATIONS. 


“THE MODIFICATION OF ILLINOIS COAL BY LOW TEM- 
PERATURE DISTILLATION,” by S. W. Parr and C. K. Francis, 
has been issued in pamphlet form as a bulletin of the University 
of Illinois at Urbana. The paper is a report of a series of ex- 
periments carried on by the chemical department of the univer- 
sity since 1902 for the purpose of effecting a chemical change in 
the ordinary coals of Illinois, such as to modify or prevent the 
production of smoke. 
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OBITUARIES. 


MR. ARTHUR W. SHELTON, president of the Rhinelander 
Power Company and the White River Power Company of Ashland, 
Wis., died at Rhinelander, November 1. Mr. Shelton was a wradu- 
ate of Wisconsin University of the class of 1883 and was promi- 
nently identified with leading manufacturing interests, in addition 
to his connection with the electrical power industry. 


MR. HENRY A. BUTTERS, a wealthy capitalist, prominently 
identified with the construction of a number of electric railways 
in the Pacific Coast, who died, as announced last week, at 
Berkeley, Cal., of acute congestion of the lungs, was a personal 
friend of the late Cecil Rhodes and his partner in several mining 
enterprises, the builder of the first electric tramways in South 
Africa, Switzerland, Mexico and South America and the president 
and founder of the Northern Electric Company of California. 


MR. C. E, TRUMP, president of the Novelty Electric Company, 
of Philadelphia, and one of the pioneer electrical men of the 
country, died suddenly from affectation of the heart at his resi- 
dence in Germantown, Philadelphia, Pa., Friday, November 6. 
Mr. Trump had been suffering slightly for a few months from 
muscular disiurbances of the heart, but no dangerous symptoms 
had developed, and his sudden death came as a great shock to his 
family and friends. His funeral occurred from his late residence 
Monday, November 9, a number of friends from New York city 
attending the ceremonies. Mr. Trump was prominent in electrical 
circles in Philadelphia, and a regular attendant of many of the 
National conventions. He was one of the first to enter the field 
of electrical supplies and manufacturing, and has been quite suc- 
cessful in this line. His son, Mr. C. N. Trump, will continue as 
the active head of the company. 


PROF. WILLIAM EDWARD AYRTON, the British electrical 
engineer and physicist, died in London, November 8, at the age of 
sixty-one years. Born in 1847, young Ayrton gained numerous prizes 
during his earlier schooling, and in 1867 received with honors the 
degree of B. A. It was while in the Indian Telegraph Service 
that he was sent to study electrical engineering with the late 
Lord Kelvin, and later became electrical superintendent of the 
government telegraph department. In 1872 he was in charge of 
the manufacture of the Great Western telegraph cable at Micham, 
representing the engineers, Lord Kelvin and Prof, Fleeming Jenkin. 
Until 1879 Professor Ayrton occupied the chair of natural philos- 
ophy and telegraphy at the Imperial College of Engineering, Japan, 
which was then the largest English-speaking technical school in 
existence. Later he was professor of applied physics at the Lon- 
don Technical College, the Central Technical College, South Ken- 
sington, and the City and Guilds of London Institute, of which 
last he also became dean. Professor Ayrton was elected a fellow 
of the Royal Society in 1881 and is a past-president of the Physical 
Society and Institution of Electrical Engineers. He visited the 
United States in 1893 as one of the British delegates to the Elec- 
trical Congress at Chicago. Professor Ayrton was a joint author 
in the invention of well-known ammeters, voltmeters, wattmeters, 


the ohmmeter, dispersion photometer, dynamometer and seccohm- 
meter and the system of automatic electric transport known as 
“telpherage.” More than one hundred papers by Professor Ayr- 


ton have been published in the proceedings of various learned 
scientific societies. These are on a variety of subjects ranging 
from abstract scientific topics to the practical uses of gas and 
steam engines and electric motors. 


ELECTRICAL SECURITIES. 


Immediateiy following the election there was apparent a con- 
siderable advance in activity, and with reports of the resumption of 
full-time operations in many industrial quarters, where for the past 
six months there has been considerable depression, the market ral- 
lied and put on an air of prosperous expectancy. While from many 
directions it was indicated prior to the election that the result had 
been anticipated by the improvement which had been brought 
about within the last two or three months, this hardly seems to 
be the case. 

The regular quarterly guaranteed dividend of 1%, per cent 
on the stock of the American Telegraph and Cable Company 
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will be paid December 1. Books close November 15, and reopen 
December 2. 
ELECTRICAL SECURITIES FOR THE WEEK ENDED NOVEMBER 7. 


New York: Closing. 
Allis-Chalmers common..................... 13% 
Allis-Chalmers preferred............ ...... 451% 
Brookign Rapid Tramsit.... .. <<.cccccsccec. 52% 
CHURUMUMIEIER GUM ooo. 8 dea kc ah ote sock neels 145% 
CONGR AN, PiCOURG se io cesick ko eee hci oecde 153% 
Interborough-Metropolitan common.......... 10% 
Interborough-Metropolitan preferred......... 30% 
Kines County Mileetric.... . «<< sn ccccswssces 125 
Mackay Companies (Postal Telegraph and 

Canlicak, COMMON aos one oon aecconeceseis 75% 
Mackay Companies (Postal Telegraph and 

CAMS) PEGIGNOE.S «x6 6kck os ceccececwcens 70 
Miamatian IG Vate oe ooo ok cnc eek ceeeens 139% 
Metropolitan Street Railway................ 24 
New York & New Jersey Telephone........ 114 
NU GHRCHIE UNO o de ccc ae ecaceds ca cads/ss wwe 63 
Westinghouse Mfg. Company............... 91 


At the annual meeting of the Allis-Chalmers Company, K. K. 
Knapp was elected a director, succeeding J. F. Neave. Other di- 
rectors were re-elected. 

At a meeting of the trustees of the Mackay Companies, H. V. 
Meredith, of the Bank of Montreal, Montreal, was elected a trustee. 
In view of the large holdings of Mackay Companies’ shares, pre- 
ferred and common, held throughout Canada, it was felt that Mon- 
treal should be represented on the board of trustees. The Mackay 
Companies have now two representatives in Canada, Mr. Meredith 
and R. T. Smith, of the firm of Osler & Hammond, Toronto. 


Boston: Closing. 
American Telephone and Telegraph........ 129% 
Edison Electric Iluminating................ 247 
Massachusetts Electric..................... 57% 
New England Telephone................... 124 
Western Telephone and Telegraph preferred. 70 

Philadelphia: Closing. 
Electric Company of America.............. 9% 
Electric Storage Battery common........... 39 
Electric Storage Battery preferred......... 39 
WPisilelaiiist PUCOURIe so obs cca cies cccence ues es 12 
Philadelphia Rapid Transit..:.............. 22% 
United Gas Improvement................... 8914 

Chicago: : Closing. 
CIGAR. VOMINONO eo 55'S ui tos Vaden caacnetes 125 
Commonwealth FMIsOM. ...... <<< scenes ccscs 108 
Metropolitan Elevated preferred.......... 421% 
National Carbon common... .. 2. ...c.cs sce 72% 
Nationa] Carbon preferred.............eeee: 111 


Metropolitan and South Side Elevated traffic last month showed 
the largest decrease this year. Northwestern Elevated’s gain was 
very small. The total for the three was 11,867,623 passengers or 
a loss of 301,478, though 1,260,000 more than September. 


TELEPHONE AND TELEGRAPH. 


HOLLIS, OKLA.—The Hollis Telephone Company has been in- 
corporated with a capital stock of $20,000. 

HOLLAND, TEX.—The Rural Telephone Company, of Hol- 
land, has been chartered by J. H. Edwards and others. 

KANSAS, OKLA.—The Northeast Oklahoma Telephone Com- 
pany has been incorporated by D. L. Bird and others. 

PARADISE, ARK.—The Paradise & Raymond City Telephone 
Company has been incorporated with a capital of $20,000. 

DELHI, LA.—The West Carroll Telephone and Improvement 
Company has been incorporated with a capital of $10,000. 

WEIMAR, TEX.—Farmers living south of Weimar have 
joined forces and are building a telephone line to connect their 
farms with the local exchange. 

STRAUSSTOWN, PA.—The Womelsdorf and Rehrersburg Rural 
Telephone Company, organized with $5,000 capital, will construct 
lines reaching Mt. AStna, Millersburg, Rehrersburg, Host, Krick’s 
Mill, Bernville, Strausstown and North Heidelburg. A. M. Miller, 
Stroudsburg, is president of the company. 

PLYMOUTH, MICH.—The Wayne County Telephone Com- 
pany, a $50,000 corporation, has filed articles of association. of 
the authorized capital, $28,000 has been paid in cash. The di- 
rectors of the company, all residents of Plymouth, are headed 
by Edward C. Hough. 
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INDUSTRIAL ITEMS. 


THE PACIFIC ELECTRIC HEATING COMPANY, Ontario, Cal., 
in the October issue of “Hot Points,” calls attention to a number 
of interesting features concerning electric heating and cooking 
devices. 


ROSSITER, MAcGOVERN & COMPANY, New York, dealers 
in electrical machinery, have issued their October stock list, 
which catalogues an extensive stock of electrical machinery, 
boilers, engines, dynamos and motors, 


THE MURPHY ELECTRICITY RECTIFIER COMPANY, Roch- 
ester, N. Y., has prepared working drawings and specifications, 
upon which bids will be received for the manufacture of its 
apparatus. These specifications will be furnished upon application. 


THE KEYSTONE ELECTRICAL INSTRUMENT COMPANY, 
Philadelphia, Pa., has removed its New York office to the Hudson 
Terminal buildings, Church Street. Hereafter this office will be 
in charge of G. M. Dyott, formerly of the company’s Pittsburg 
Office. 


THE CLARENCE VREDENBURG COMPANY, specialist in 
advertising, Monadnock Block, Chicago, has mailed to its friends 
copies of a handsome calendar of a subject appropriate to electric 
lighting. The calendar sheets will be useful from the present 
month until April, 1909. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., is dis- 
tributing a twenty-page circular devoted to a description of direct 
and alternating-current vibratory massage motors. Literature is 
also being distributed by the company describing the Samson 
strand or messenger wire grip and a new adjustable telephone 
bracket. 


THE GREGORY ELECTRIC COMPANY, Chicago, IIl., supple- 
ments its regular bargain sheet for November, listing a large stock 
of generators, motors, engines, lamps, transformers, switchboards 
and supplies, with a dealers’ list of machines offered as received 
without being overhauled, at specia] bargains and for immediate 
delivery. 

THE PETTINGELL-ANDREWS COMPANY, Boston, Mass., has 
recently published a new catalogue of ignition specialties for in- 
ternal-combustion engines. This covers spark coils for automobile 
and motor-boat service, spark plugs, spark indicators, switches and 
batteries, most of which are made by the Jacobson-Brandow Com- 
pany, Pittsfield, Mass., for which it is the exclusive selling agent. 


THE WARD LEONARD ELECTRIC COMPANY, Bronxville, 
N. Y., is distributing a bulletin covering its laboratory rheostats 
showing a fifty-six-ampere size, giving ampere divisions from 0.1 
to fifty-six amperes, which, it is declared, cannot be so manipu- 
lated as to cause a “burn-out.” This bulletin contains H. Ward 
Leonard’s table of equivalent values of electrical and mechanical 
units, 


THE NERNST LAMP COMPANY, Pittsburg, Pa., in the Oc- 
tober issue of “The Glower,” describes an interesting installation 
of Nernst lamps in Seattle, Wash. Visitors to the Alaska-Yukon- 
Pacific Exposition, soon to be held in that city, will find many fine 
examples of Nernst illumination. There are more than 13,000 
glower units in use in Seattle, and new installations are being made 
every day. 

THE COLUMBIA METER COMPANY, Indianapolis, Ind., an- 
nounces that, owing to the increased demand for Columbia meters, 
it has been found necessary to seek more commodious quarters, 
removing its plant to Tenth and Canal streets, where it has ex- 
cellent facilities to enable all orders to be filled promptly. The 
company has just issued a new bulletin, which it will send to any 
address upon request. 


THE DAYTON ELECTRICAL MANUFACTURING COMPANY, 
Dayton, Ohio, sustained a loss of nearly $40,000, largely covered 
by insurance, when the two upper stories of its factory were 
burned and its offices drenched with water. Fortunately a large 
stock of finished material was on hand, stored in a part of the 
building not affected by the fire, and the company was able to 
fill orders promptly. An immediate plan of action was formu- 
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lated as soon as the fire was under control, the offices were 
moved by the following afternoon and the factory will be work- 
ing to its full extent within a few days. The company announces 
that it is in a position to ship anything in its line promptly, and, 
despite the fire, finds itself in excellent condition. 


CONSOLIDATED RAILWAY, LIGHTING AND REFRIGERAT-: 
ING COMPANY stockholders are invited by a committee, consisting 
of Isaac L, Rice, A. G. Fromuth and J. L. Watson, to participate 
in the reorganization of that company. Pamphlets containing a 
copy of the agreement may be obtained on application to the Man- 
hattan Trust Company, No. 20 Wall Street, who will receive de- 
posits until and including December 1. The committee may be ad- 
dressed at No. 5 Nassau Street, New York. 


THE RIDGWAY DYNAMO AND ENGINE COMPANY, Ridg- 
way, N. J., builders of automatic engines and dynamo-electric ma- 
chinery, announces that its Philadelphia office has been moved 
from the Girard Building to 1017 Witherspoon Building. The office 
has been placed under the management of Mr. Robert S. Beecher. 
The company reports that, with its additional lines of side-crank 
engines and the rapidly improving business conditions throughout 
the country, the prospects are bright for a largely increased vol- 
ume of orders during the coming season. 


THE SCHULTZ BELTING COMPANY, St. Louis, Mo., has 
sold to the Roswell Electric Light and Power Company 110 feet of 
thirty-two-inch, three-ply driving belt. The company is also shipping 
a thirty-five-inch, three-ply belt for a 500-horsepower mine haulage 
at Johannesburg, South Africa. The Rosario de Santa Equipment 
Company, of Argentine Republic, has ordered an eighteen-inch 
double belt, for driving in one of its mills. The company has also 
made a shipment of 6,500 feet of miscellaneous belting and a large 
three-ply belt to Moscow, Russia. 


THE HORNBERGER TRANSFORMER COMPANY, Lafayette, 
Ind., has been incorporated recently, and is composed of local busi- 
ness men. The company has leased, and is negotiating for, the 
purchase of a factory building located at Fifteenth and Elizabeth 
streets. Ail of the accounts receivable of the Lafayette Electrical 
Manufacturing Company have been purchased, and the manufac- 
ture of Hornberger transformers will be continued under the man- 
agement of William H. Hornberger. Mr. Hornberger has been ill 
for about a year, but now is almost fully recovered. The company 
believes that the excellent record established for this well-known 
make of transformers will be fully maintained, and the new fac- 
tory is being equipped throughout with modern machinery and 
improved facilities for turning out large quantities of a high-grade 
product. 


LEGAL NOTES. 


NEGLIGENCE IN CROSSING CITY RAILWAY TRACK— 
Whether failure to look and listen before attempting to cross an 
interurban street-car track laid along the public highway is negli- 
gence, is held, in Chicago & Joliet Electric Railway Company vs. 
Wanic, 230 Ill. 530, 82 N. E. 821, 15 L. R. A. (N. S.) 1167, to be a 
question for the jury. 


CONTRIBUTORY NEGLIGENCE—One engaged in unloading 
a wagon, with his body in the path of passing street cars, and 
who for five or ten minutes fails to look or listen for an approach- 
ing car, is held, in Volosko vs. Interurban Street Railway Com- 
pany, 190 N. Y. 206, 82 N. E. 1090, 15 L. R. A. (N. S.) 1117, to be 
negligent as a matter of law. 


COMPANY LIABILITY IN MAINTAINING SERVICE—One 
who slips and falls upon a street crossing rendered slippery by 
oil applied by a trolley company to its tracks to facilitate round- 
ing a curve is held, in Slater vs. North Jersey Street Railway 
Company (N, J. Err. & App.), 69 Atl. 163, 15 L. R. A. (N. S.) 840, 
to be entitled to recover for injuries received. 


FAILURE TO ANNOUNCE LONG-DISTANCE TELEPHONE 
CALL—The negligent failure of a telephone company to summon 
an addressee to receive a long-distance message offering employ- 
ment is held, in McLeod vs. Pacific States Telephone and Tele- 
graph Company (Or.), 94 Pac. 568, 15 L. R. A. (N. S.) 810, to ren- 
der the company liable for the loss thereby occasioned. 
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Directory of Electrical and Allied Engineering and Scientific 
Societies. 


(Published in the Second Issue of Each Month.) 


AMERICAN ASSOCIATION OF ELECTRIC MOTOR MANUFAC- 
TURERS. Secretary, W. H. Tapley, Walker Electric Company, 
Twenty-third and Noble streets, Philadelphia, Pa. Next meet- 
ing, January, 1909. 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. Secretary, L. O. Howard, Cosmos Club, Washing- 
ton, D. C. Annual meeting, Baltimore, Md., January, 1909. 


AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, Dr. J. W. 
Richards, Bethlehem, Pa. 


AMERICAN ELECTROTHERAPEUTIC ASSOCIATION.  Secre- 
tary, Dr. Albert C. Geyser, 352 Willis Avenue, New York, N. Y. 

AMERICAN FOUNDRYMEN’S ASSOCIATION. Secretary Dr. 
Richard Moldenke, Watchung, N. J. 

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, Engineering Societies Building, 29 West 
Thirty-ninth Street, New York, N. Y. 

AMERICAN INSTITUTE OF MINING ENGINEERS. Secretary, 
oe W. Raymond, 29 West Thirty-ninth Street, New York, 

AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West 116th Street, New York, N. Y. 


AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, III. 
AMERICAN ROENTGEN RAY SOCIETY. Secretary, Dr. G. C. 
Johnson, 514 Bijou Building, Pittsburg, Pa. Annual meeting, 

New York, N. Y., December 28-30. 

AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Prof. Edgar Marburg, University of Pennsylvania, Philadel- 
phia, Pa. 

AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Forty-seventh Street, New York, N. Y. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 
tary, Calvin W. Rice, 29 West Thirty-ninth Street, New York, 
N. Y. Annual meeting, New York city, December 1-4. 


AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
ge A. P. Folwell, 239 West Thirty-ninth Street, New York, 

AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, B. V. Swenson, Engineering Societies Build- 
ing, 29 West Thirty-ninth Street, New York, N. Y. 


AMERICAN STREET AND INTERURBAN RAILWAY ACCOUNT- 
ANTS’ ASSOCIATION. Secretary, H. E. Weeks, secretary 
and treasurer Tri-City Railway Company, Davenport, Iowa. 

AMERICAN STREET AND INTERURBAN RAILWAY CLAIM 
AGENTS’ ASSOCIATION. Secretary, B. B. Davis, claim agent 
Columbus Railway and Light Company, Columbus, Ohio. 


AMERICAN STREET AND INTERURBAN RAILWAY ENGI- 
NEERING ASSOCIATION. Secretary, J. W. Corning, electri- 
cal engineer Boston Elevated Railway Company, Boston, Mass. 

AMERICAN STREET AND INTERURBAN RAILWAY TRANS- 
PORTATION AND TRAFFIC ASSOCIATION. 


AMERICAN STREET AND INTERURBAN RAILWAY MANU- 
FACTURERS’ ASSOCIATION. Secretary, George B. Keegan, 
2321 Park Row Building, New York, N. Y. 

ARKANSAS ASSOCIATION OF PUBLIC UTILITY OPERATORS. 
Secretary, J. E. Cowles, superintendent of lighting Hot 
Springs Light and Railway Company, Hot Springs, Ark. 

ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. 

ASSOCIATION OF CAR-LIGHTING ENGINEERS. Secretary, G. B. 
Colegrove, Illinois Central Railroad. First annual meeting, 
Chicago, Ill., November 16. 

ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, D. L. Huntington, second vice-president and manager 
Washington Water Power Company, Spokane, Wash. 

ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, Welles E. Holmes, 308 Washington 
Street, Newton, Mass. 

ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Wisconsin Central Railway, 
Milwaukee, Wis. 


CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary, 
L. E. W. Pioda, Oak and Broderick streets, San Francisco, Cal. 


CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, P. T. Whittier, Spencer, Cal. 

CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. 
Young, Toronto, Canada. 

CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Acton 
Burrows, 33 Melinda Street, Toronto, Ontario. 

CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, 
W. F. Milholland, secretary and treasurer Indianapolis Trac- 
tion and Terminal Company, Indianapolis, Ind. 


COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, J. C. Lawler, Colorado Springs, Colo. 

CONNECTICUT STATE STREET RAILWAY ASSOCIATION. Sec- 
retary, F. W. Poole, Bridgeport, Conn. 


ELECTRIC CLUB OF CLEVELAND. Secretary, George L. Crosby, 
1200 Schofield Building, Cleveland, Ohio. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, John P. Faure, 7 Water Street, Ossining, 
N. Y¥. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Charles J. Sutter, 1220 Pine Street, 
St. Louis, Mo. 

ELECTRICAL TRADES ASSOCIATION OF CHICAGO. Secretary, 
Frederick P. Vose, Marquette Building, Chicago, Ill. 

ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 
Secretary, E. A. Symmes, 810 Drexel Building, Philadelphia, 
Pa. Meetings, second and fourth Thursdays of each month. 

ELECTRICAL TRADES ASSOCIATION OF CANADA, LIMITED. 
Secretary, William R. Stanley, Royal Insurance Building, Mon- 
treal, Canada. 

ELECTRICAL TRADES ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliott, Claus Spreckels Building, San 
Francisco, Cal. Monthly meetings, San Francisco, Cal., first 
Thursday of each month. 

ELECTRICAL TRADES SOCIETY OF NEW: YORK (Member 
National Electrical Trades Association). Secretary, Franz 
Neilson, 80 Wall Street, New York, N. Y. Board of directors 
meets second Friday of each month. 

EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secre- 
tary, Charles H. B. Chapin, 154 Nassau Street, New York, 
N. Y. 

ENGINEERS’ CLUB OF PHILADELPHIA. Secretary, H. G. Per- 
ring, 1317 Spruce Street, Philadelphia, Pa. 

ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. I. Lyle, 39 Cortlandt Street, New York, N. Y. 

ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. A. Camp, Henry, IIl. 

ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, H. E. 
Chubbuck, La Salle, Ill. 

ILLUMINATING ENGINEERING SOCIETY. Secretary, Van Rens- 
selaer Lansingh, Engineering Societies Building, 33 West 
Thirty-ninth Street, New York, N. Y. 

INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 
LOUISIANA. Secretary, C. A. Shock, Sherman, Tex. 

INDIANA ELECTRIC RAILWAY ASSOCIATION. Secretary, P. H. 
White, Indianapolis, Ind. Monthly meetings, second Tuesday 
of each month. 

INDIANA INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. S. Norton, Indianapolis, Ind. 

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. 

INTERNATIONAL INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, J. B. Ward, Grand Rapids, Mich. Secretary’s office, 
Monadnock Building, Chicago, Il. Annual convention, Chi- 
cago, Ili., December 1-3. 

IOWA ELECTRICAL ASSOCIATION. Secretary, W. N. Keiser, 
Des Moines, Iowa. 

IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
C. C. Deering, Boone, Iowa. 

IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, L. D. Mathes, Dubuque, Iowa. 

KANSAS GAS, WATER, ELECTRIC LIGHT AND STREET RAIL- 
WAY ASSOCIATION. Secretary, James D. Nicholson, New- 
ton, Kan. 
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KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, W. G. Turpine, Henderson, Ky. 


MAINE INDEPENDENT TELEPHONE ASSOCIATION.  Secre- 
tary, M. E. Crow, Houlton, Me. 

MAINE STREET RAILWAY ASSOCIATION. Secretary, E. A. 
Newman, 471 Congress Street, Portland, Me. 

MASSACHUSETTS STREET RAILWAY ASSOCIATION.  Secre- 
tary, Charles S. Clark, 70 Kilby Street, Boston, Mass. Meets 


second Wednesday of each month, except July and August. 


MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Ill. 


MICHIGAN ELECTRIC ASSOCIATION. 
shall, Port Huron, Mich. 


Secretary, A. C. Mar- 


MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, A. A. Burch, Battle Creek, Mich. 
MILWAUKEE SOCIETY OF ENGINEERS. Secretary, W. Fay 


Martin, 456 Broadway, Milwaukee, Wis. 
MISSOURI ELECTRIC LIGHT, GAS AND STREET RAILWAY 


ASSOCIATION. Secretary, Claude T.. Clary, Sikeston Electric 
Light and Power Company, Sikeston, Mo. 

MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, George W. Schweer, Windsor, Mo. 

NATIONAL ARM, PIN AND BRACKET ASSOCIATION.  Secre- 


tary, J. B. Magers, Madison, Ind. 

NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, W. H. Morton, 94 Genesee 
Street, Utica, N. Y. 

NATIONAL ELECTRICAL TRADES ASSOCIATION. Secretary, 
Frederic P. Vose, 1343 Marquette Building, Chicago, III. 
NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, John 
F. Gilchrist, Commonwealth Edison Company, Chicago, III. 


NEBRASKA ELECTRICAL ASSOCIATION. William 
Bradford, Lincoin, Neb. 


Secretary, 


NEBRASKA INDEPENDENT TELEPHONE ASSOCIATION. See. 
retary, R. E. Mattison, Lincoln, Neb. 
NEW ENGLAND ELECTRICAL TRADES ASSOCIATION. Secre 


tary, Alton F. Tupper, 60 State Street, Boston, Mass. 

NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pearl Street, Boston, Mass. Meetings held on fourth 
Thursday of each month. 

NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, 
Engineering Societies Building, 29 West Thirty-ninth Street, 
New York, N. Y. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 

NORTHWEST ELECTRIC LIGHT AND POWER ASSOCIATION. 
Tempcrary secretary, J. D. Crary, Aberdeen, Wash. 


NORTHWESTERN ELECTRICAL ASSOCIATION. Secretary, 
R. N. Kimball, Kenosha, Wis. Annual meeting, Milwaukee, 
Wis., January, 1909. 

OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gas- 
kill, Greenville, Ohio. 

OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 


O. O. Welsheimer, Columbus, Ohio. 
OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. W. Ballard, Cleveland, Ohio. 
OHIO STREET RAILWAY ASSOCIATION. Charles 
Currie, Akron, Ohio. 

OKLAHOMA ELECTRIC LIGHT, RAILWAY AND GAS ASSO- 
CIATION. Secretary, Galen Crow, Guthrie, Okla. 

OLD TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIATION. 
Secretary, Frank J. Scherrer, New York, N. Y. 


ORDER OF THE REJUVENATED SONS OF JOVE. Mercury, 
C. B. Roulet, Dallas, Tex. 


Secretary, 
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PACIFIC COAST ELECTRIC TRANSMISSION ASSOCIATION. 
Secretary, Samuel G. Reed, Portland, Ore. 


PENNSYLVANIA ELECTRIC ASSOCIATION. 
Smith, Towanda, Pa. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION, Secretary, H. E. Bradley, 135 South Second Street, 
Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY 
Secretary, Charles H. Smith, Lebanon, Pa. 
PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Saw- 
yer, Colorado Springs, Colo. Meetings, second Saturday of 

each month. 

RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. Next annual meeting, Louisville, Ky., Octo- 
ber 12-14, 1909. 

SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA-. 
TION. Secretary, Arthur L. Williston, Pratt Institute, Brook- 
lyn, N. Y. 

SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary-treasurer, E. R. Buck, Hudson, S. D. 

SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. Sec- 
retary, J. A. Myler, Jr., 608 Juanita Building, Dallas, Tex. 

STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Co. New 
YOLK ON; -¥.. 

TEXAS INDEPENDENT TELEPHONE ASSOCIATION. 
Charles F. Speed, Texarkana, Ark. 

UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, G. M. Goddard, 55 Kilby Street, 
Boston, Mass. 

VERMONT AND NEW 
PHONE ASSOCIATION. 
St. Johnsbury, Vt. 

VERMONT ELECTRICAL ASSOCIATION. Secretary, C. C. Wells, 
Middlebury Electric Light Company, Middlebury, Vt. 

VIRGINIA STATE INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, B. L. Fisher, Rocky Mount, Va. 

WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary, W. S. Boyd, 382 Ohio Street, Chicago, Ill. 

WESTERN SOCIETY OF ENGINEERS (Electrical Section). Sec- 
retary, J. H. Warder, 1737 Monadnock Block, Chicago, Ill. 

WISCONSIN ELECTRIC AND INTERURBAN RAILWAY ASSO- 
CIATION. Secretary, Clement C. Smith, president Columbia 
Construction Company, Milwaukee, Wis. 


Secretary, E. S. 


ASSOCIATION. 


Secretary, 


HAMPSHIRE INDEPENDENT TELE- 
Secretary-treasurer, G. W. Buzzell. 


WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. C. Crowley, Jr., Superior, Wis. 
ALABAMA LIGHTING AND TRACTION ASSOCIATION. Tem 


porary secretary, F. K. Jackson, Mobile, Ala. 


DATES AHEAD. 


Association of Car-Lighting Engineers. 
Chicago, Ill., November 16. 

National Society for the Promotion of Industrial Education. 
Annual meeting, Atlanta, Ga., November 19-21. 

International Independent Telephone Association. 
convention, Chicago, Ill., December 1-3. 

American Society of Mechanical Engineers. 
New York city, December 1-4. 

American Roentgen Ray Society. 
city, December 28-30. 

Chicago Electrical 
16-30, 1909. 

American Association for the Advancement of Science. An- 
nual meeting, Baltimore, Md., January, 1909. 
Northwestern, Electrical Association. 

waukee, Wis., January, 1909. 


First annual meeting, 


Annual 
Annual meeting, 
Annual meeting, New York 


Show. Coliseum, Chicago, Ill., January 


Annual meeting, Mil- 


RECORD OF ELECTRICAL PATENTS. 





Assued (United States Patent Office) November 3, 1908. 


902,553. RAILWAY-SIGNALING APPARATUS. Edward R. Brod- 
ton, Mobile, Ala., assignor to George H. Fonde and Ernest E. 
Wagar, Mobile, Ala. Filed November 19, 1907. A wireless- 
telegraph railway-signal’ system. 


902,554. INDICATOR. George Brown, Sarnia, Ontario, Canada, 


assignor to Brown Automatic Indicator Company, Port Huron, 
Mich. Filed May 18, 1907. A controller has a co-operating 
and a selected contact, and means operating upon an over- 
movement for reversing a motor and for cutting it out again 
before the co-operating contact is returned to the selected 
contact. 
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Rat a eae ate 





November 14, 1908 


902,569. DETECTOR. Cornelius D. Ehret, Ardmore, Pa., assignor 
to International Telegraph Construction Company. Filed July 
29, 1905. A wave-responsive device for a wireless signaling 
system consists of a two-fluid primary cell. 


902,588. ROTOR CONSTRUCTION. Charles E. Lord, Norwood, 
Ohio, assignor to the Bullock Electric Manufacturing Com- 
pany. Filed June 22, 1905. A revolving field has wedge- 
shaped field coils whose sides are radial with respect to the 
shaft. 


902,600. VALVE-CONTROLLING APPARATUS. William B. D. 
Penniman, Baltimore, Md. Filed June 23, 1905. An electric 
motor operates the valve mechanism in both directions and 
an automatic switch controls the direction of the current 
through the motor. 


902,607. METHOD FOR PRODUCING NITRIC OXIDE. Isaiah L. 
Roberts, New York, N. Y. Filed February 20, 1907. The 
method consists in subjecting a mixture of nitrogen and oxy- 
gen to an electric arc containing chromium. 


902,618. RECEIVING APPARATUS. Harry Shoemaker, Jersey 
City, N. J., assignor to International Telegraph Construction 
Company. Filed January 20, 1906. In a wireless signaling 
system a wave detector consists of a pair of primary cells of 
minute power connected in opposition to each other. 


902,621. MOTOR-CONTROL SYSTEM. Emmett W. Stull, Nor- 
wood, Ohio, assignor to Allis-Chalmers Company and the 
Bullock Electric Manufacturing Company. Filed August 27, 
1906. A controller for commutating-pole motors is arranged 
to connect resistances in series with the motors or in shunt 
with their field magnets. 


902,624. ELECTROMAGNET. Burton W. Sweet, Cleveland, Ohio, 
assignor to Century Telephone Construction Company, Buffalo, 
N. Y. Filed May 19, 1906. A telephone drop magnet with 
self-restoring jack. 





902,588. —-ROTOR CONSTRUCTION. 


902,628. TROLLEY WHEEL. Lewis J. Tetlow, Chicopee Falls, 
Mass., assignor to New England Trolley Wheel Company, 
Holyoke, Mass. Filed January 2, 1908. The hub of the wheel 
has a chamber containing bearing discs and lubricating ma- 
terial forming the spaces between the discs. 


902,680. ELECTRIC SIGNALING APPARATUS. Nelson M. Wat- 
son, Detroit, Mich., assignor to John Henry Carstens, Detroit, 
Mich. Filed May 21, 1906. In combination with the throttle 
and reversing levers of an engine is a battery circuit, in- 
cluding an alarm and a number of indicating signals. 


902,637. FLUID-PRESSURE SYSTEM. Bert Aikman, Chicago, 
Ill., assignor to National Brake and Electric Company, Mil- 
waukee, Wis. Filed May 27, 1907. The pressure in a motor- 
driven compressed-air system regulates the speed of the motor. 


902,641. TELEPHONE SUBSTATION SET. Jules A. Birsfield, 
Chicago, Ill., assignor to Alfred Stromberg, Chicago, Ill. Filed 
November 20, 1906. Attached to the inner surface of the door 
is a sheet of metal upon which are formed projections to 
serve as one element of a hinge, as lugs for retaining a con- 
denser, and as lugs for mounting a spring latch for holding 
the door closed. 


902,642. TRANSMITTER HINGE. Jules A. Birfield, Chicago, II1., 
assignor to Alfred Stromberg, Chicago, Ill. Filed March 28, 
1907. A ball-and-socket hinge for adjusting the transmitter. 


902,681. STORAGE BATERY. David P. Berry, Chicago, IIl., as- 
signor to William Morrison, Chicago, Ill., and M. A. Lumbard, 
Des Moines, Iowa. Filed January 2, 1904. Renewed March 
18, 1908. The battery comprises an upright copper cell, an 
alkaline electrolyte, a vertical negative element surrounded 
by a positive element made of concentric cylinders of copper- 
wire gauze with an interposed layer of prepared copper and 
cadmium oxide. 
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902,715. TELEPHONE-EXCHANGE SYSTEM. Elmer R. Corwin, 
Chicago, Ill., assignor to Monarch Telephone Manufacturing 
Company. Filed December 12, 1904. Circuits for the super- 
visory relay and lamps are described. 


902,720. SINGLE-PHASE COMMUTATOR MOTOR. George W. 
Euker, Boston, Mass., assignor to Diehl Manufacturing Com. 
pany. Filed August 20, 1907. A field magnet having a pair 
of consequent poles, each of which is symmetrically subdi- 
vided, has series windings for each pole and separate serially- 
connected windings for each of the subdivisions. 


902,741. WARP STOP-MOTION FOR LOOMS. Frederic E. Kip, 
Montclair, N. J. Filed July 27, 1907. A closing drop for an 
electrical stop-motion. 





902,720.—SINGLE-PHASE COMMUTATOR MOTOR. 


902,753. BULLET PROBE. George E. Marshall, Aguilar, Colo. 
Filed May 8, 1907. A flexible insulated tube has two comple- 
mental probe members at one end adapted to form electrodes, 
and a low-voltage incandescent lamp in series with a battery. 


902,755. ELECTROLYTE FOR ELECTROPLATING. Otto Meyer, 
Richmond, Va. Filed March 22, 1907. A solution of chloride 
of copper and chlorides of other metals in alcohol. 


902,773. MAGNET FOR TELEGRAPHONES. Harve R. Stuart, 
Wheeling, W. Va. Filed March 2, 1908. A recording magnet 
in the ferm of a solenoid with a recording wire passing 
axially through the same. 








902,980.—_TELEPHONE SYSTEM. 


902,777. SYSTEM OF ELECTRICAL DISTRIBUTION. Joseph H. 
Tracy, Philadelphia, Pa. Filed March 19, 1908. Combined 
with a storage battery is a booster with special windings for 
regulating the charge and discharge of the battery with fluc- 
tuations in the combined alternating and direct-current excita 
tion. 


902,781. BALL-BEARING TROLLEY WHEEL AND HARP. Ste- 
phen Tully, Jr., Philadelphia, Pa. Filed February 27, 1908. 
The wheel has a spherical central portion provided with un- 
broken, smooth, outer bearing surfaces. 


902,782 and 902,783. IGNITION SYSTEM FOR EXPLOSION EN- 
GINES. “Richard Varley, Englewood, N. J., assignor to the 
Autocoil Company. Filed October 1, 1906. A cam and vibrator 
mechanism for opening and closing the primary circuit. 


902,792. TYPE-PRINTING TELEGRAPH APPARATUS. Gustaf 
A. M. Agrell, Stockholm, Sweden. Filed January 8, 1908. An 
electric type-printing apparatus has a movable type wheel 
and a number of wheel-overating members. 


902,798. INTERMITTENT ILLUMINATING SYSTEM. Francis B. 
Badt, Chicago, Ill. Filed August 9, 1905. A flasher operated 
by a solenoid and thermostat. 
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902,834. CONTROLLER. William D. Pomeroy, Norwood, Ohio, 
and Edwin C. Wright, Newport, Ky., assignors to the Bullock 
Electric Company. Filed August 4, 1903. Renewed February 
21, 1907. Deflectors are arranged between the contacts of the 
controller cylinder. 


902,851. ELECTRIC-GENERATION SYSTEM. Fred R. Babcock, 
Chicago, Ill. Filed March 23, 1907. A combination of a gen- 
erator, storage battery, and regulating devices for charging 
the battery from a source of power whose speed varies con- 
siderably. 


902,857. LINT-REMOVER FOR ELECTRICAL WARP STOP-MO- 
TIONS. Edmond Champagne, Jr., Albion, R. I. Filed May 6, 
1908. Combined with the contact roll are circuit-closing 
means and a roll for wiping the contact roll. 


902,892. METHOD OF AND APPARATUS FOR ELECTRO- 
PLATING. George A. Lutz, Plainfield, N. J., assignor to 
American Circular Loom Company, Portland, Me. Filed June 
27, 1908. The method of plating the interior and exterior of 
a holiow article consists in simultaneously passing a current 
through anodes within and without the article and causing 
the current to flow longer through the outer anode. 


902,930. TELEPHONE SYSTEM. Harry G. Webster, Chicago, 
Ill., assignor to Kellogg Switchboard and Supply Company, 
Chicago, Ill. Filed December 19, 1902. In connection with a 
number of telephone lines are line relays, the total number 
of which is less than the number of lines. 


902,986. HEAT-CONTROLLING APPARATUS. Michael J. Bri- 
erty, Chicago, Ill. Filed January 20, 1908. An electromag- 
netically-controlled motor drives a shaft through a train of 
gears. 















































9(3,116.—PYRO-ELECTRIC GENERATOR. 


902,960. ELECTRIC-LIGHT FIXTURE. John H. Goehst, Chicago, 
Ill. Filed February 13, 1908. To the base of the chandelier 
stem is attached a support through the perforations of which 
the sockets extend. 


902,962. PUSH-BUTTON FOR ELECTRIC SWITCHES. Gilbert 
W. Goodbridge, Bridgeport, Conn., assignor to the Perkins 
Electric Switch Manufacturing Company, Bridgeport, Conn. 
Filed July 24, 1908. A sheet-metal button-head is fastened 
to a stem having a tubular head. 


902,975. STORAGE BATTERY. Simon Lake, Bridgeport, Conn. 
Filed July 6, 1907. Each battery plate consists of two 
rectangular grids united at their tops and provided on both 
sides with a number of recesses containing active material. 


902,985. CONTROLLER FOR MOTOR TRACTION CARS. Wil- 
liam C. Mayo, El Paso, Tex., assignor to George E. Briggs, 
Barstow, Tex., and to John Houlehan, El Paso, Tex. Filed 
February 24, 1908. The movement of the controller arm in 
one direction governs the electric motors; the movement in 
the other direction governs the electrically-controlled brakes. 


902,990. ARC LAMP. Richard P. Myers, Walthamstow, England. 
Filed July 22, 1907. In this are lamp there is a thermally- 
expansible metal strip arranged in series with the arc. 


903,076. AUTOMATIC FIRE-ALARM SYSTEM. Charles J. Fox, 
London, England. Filed August 3, 1906. A combined service 
electric-bell system and an automatic fire-alarm system has a 
service-bell circuit, a thermostat circuit and a corridor-bell 
circuit. 


903,090. DYNAMOMETER FOR EXPLOSION ENGINES. Nevil 
M. Hopkins, Washington, D. C. Filed February 12, 1908. A 
fitting on the cylinder carries the gas igniter and a thermo- 
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couple, the latter being connected to an external electric 
indicator. 


903,116. PYRO-ELECTRIC GENERATOR. George J. Vokel, Phila- 
delphia, Pa. Filed January 15, 1908. A number of thermo- 
electric couples are arranged in sets, the inner ends being 
heated and the middle portions cooled through a set of verti- 
cal conduits. 


903,180. BINDING POST. Charles Cuno, Meriden, Conn., as- 
signor to Connecticut Auto Engineering Corporation, Meriden, 
Conn. Original application filed September 19, 1906. Divided 
and this application filed November 11, 1907. A _ threaded 
binding post with washer and nut. 


903,141. SOCKET FOR INCANDESCENT ELECTRIC LAMPS. 
George B. McBean, Chicago, Ill., assignor to Mechanical and 
Electrical Manufacturing Company, Chicago, Ill. Filed May 
18, 1907. An attaching base contains a shell to which is 
fastened a button provided with a shoulder that interlocks 
with the corresponding hole in the shell. 


908,152. COMBINED FIRE-ALARM AND EXTINGUISHING SYS- 
TEM. Charles E. Buell, North Plainfield, N. J., assignor to 
General Fire Extinguisher Company, New York, N. Y. Filed 
May 10, 1900. Combined with a sprinkler system is a tele- 
phone circuit and means for sending different signals over 
this circuit. 

903,153. COMBINED TELEPHONE AND FIRE-ALARM SYSTEM. 
Charles E. Buell, North Plainfield, N. J., assignor to General 
Fire Extinguisher Company. Originally filed May 10, 1900. 
Divided and this application filed April 9, 1901. A modifica 
tion of No. 903,152. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of electrical patents (issued by the United 
States Patent Office) that expired November 10, 1908: 
462,681. ELECTRIC CONDUCTOR. J. A. Barrett, Brooklyn, N. Y. 
462,688. ELECTRIC-RAILWAY SYSTEM. H. C. Camp, St. Paul, 
Minn. 
462,696. ICE-CREAM FREEZER. T. B. 
Thatcher, Oskaloosa, Iowa. 
462,698. ELECTRIC ARC LAMP. J. E. Giles, Hazleton, Pa. 


462,741. POLICE-SIGNAL TELEGRAPH SYSTEM. C. A. Rolfe, 
Chicago, Ill. 


Garretson and W. HE. 


462,751. ELECTRIC-RAILWAY MOTOR. C. J. Van _ Depoele, 
Lynn, Mass. 
462,756. CARBON HOLDER FOR ARC LAMPS. J. J. Wood, 


Brooklyn, N. Y. 


462,793. ELECTRIC CAR BRAKE. J. D. Collier and J. P. Miller, 
Woodville, Tex. 


462,794. ELECTRICAL CONNECTION AND SIGNAL FOR RAIL- 
WAY CARS. J. D. Collier and J. P. Miller, Woodville, Tex. 


462,807. ELECTRIC CAR COUPLING. J. D. Collier and J. K. P. 
Miller, Woodville, Tex. 


462,808. POLICE-SIGNAL SYSTEM. N. B. Cregier, Chicago, Ill. 


462,813. SIGNAL SYSTEM FOR TELEPHONE PAY STATIONS. 
Wm. Gray, Hartford, Conn. 

462,835. ELECTRICAL INDICATOR FOR ELEVATORS. 
Armstrong, Chicago, IIl. 

462,850. ELECTRIC CIRCUIT-CLOSING AND BREAKING DE- 
VICE FOR RAILWAY TRACKS. T. H. Patenall, Rahway,N. J. 

462,881. ARMATURE FOR DYNAMO-ELECTRIC GENERATORS. 
S. H. Short, Cleveland, Ohio. 

462,882. ARMATURE FOR DYNAMO-ELECTRIC MACHINES. 
S. H. Short, Cleveland, Ohio. 

462,901. DUPLEX AND QUADRUPLEX TELEGRAPHY. F. W. 
Jones, New York, N. Y. = 

462,973. BRUSH HOLDER FOR DYNAMO-ELECTRIC MaA- 
CHINES. E. Thomson and Wm. O. Wakefield, Lynn, Mass. 

463,001. ELECTRICAL ANNUNCIATOR. J. B. Smith, Manches- 
ter, N. Hi. 

463,020. ELECTRICAL RAILWAY SYSTEM. 
York, N.Y. 

463,024. REVERSIBLE ELECTRIC TROLLEY. J. W. Bates and 
C. E. Blake, Minneapolis, Minn. 


468,079. ELECTRIC CONDUCTOR. C. T. Snedekor, New York, 
N. Y. 


Cc. 1G: 


G. T. Woods, New 


463,086. ELECTRIC SAFETY CUT-OUT DEVICE. A. G. Water- 
house, Hartford, Conn. 





